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Re-Storying Grant Creek: A Case Study of Relational Dynamics on a Degraded Montana Stream
Chairperson: Dr. Dan Spencer
The UN Decade on Ecosystem Restoration began in 2021, and after a history of
contentious ethical debates, ecological restoration is increasingly portrayed as a
viable framework for combating environmental degradation and supporting more
healthy and stable social-ecological systems. The proposed ecological restoration
of Grant Creek, a degraded stream near Missoula, Montana, offers an opportunity
to connect a restoration site to the broader, rapidly growing field of restoration
practice. It also allows the opportunity to forward the ‘relational turn’ proposed by
many in the sustainability sciences as an ontological and methodological means to
move beyond positivist portrayals of social-ecological systems, which can reify the
very categories they attempt to connect and transform. To gain a more holistic,
dynamic understanding of the nature-human connectedness in the watershed,
between the Summer of 2021 and the Spring of 2022 I conducted a biophysical
NRCS Riparian Assessment on 11 miles of Grant Creek and combined this data
with 20 in-depth interviews with landowners and land managers adjacent to the
stream. I conducted a mixed methods analysis of these data, and along with archival
and historical materials, I advanced my discussion through a political ecology lens
that incorporates colonial, discursive, and political critiques. Out of this relational
analysis I address the existing restoration opportunities in Grant Creek, and I
advance a series of general recommendations for the restoration process. This study
highlights the need to contextualize restoration in a relational approach in order to
more appropriately confront historical social-ecological injustices, address the root
causes of degradation, and create space for more inclusive, grounded, and durable
restoration projects.

vii

Introduction
I first found entry into the unfolding conversation around Grant Creek in Missoula, Montana
when in late 2020 I attended a Missoula City-County Planning Board meeting that was
discussing the development of a mixed-use area of city and county land. The goal was to use a
discretionary US Department of Transportation Grant to develop infrastructure to support a
holistic neighborhood vision. Through this process members of the public shared visions of
including agriculture, walking trails, parks, neighborhoods, and schools. What piqued my interest
was the proposal to restore Grant Creek. I had become somewhat familiar with the nearby
Rattlesnake Creek, but I had not heard of Grant Creek, let alone heard about any degradation
meriting restoration. I continued to listen into this process and learn, and soon I was swept into a
series of discussions and actions on the path towards some version of restoration on the creek.
Ecological restoration on Grant Creek had been proposed by many stakeholder groups in the
past, but as the community discussions and public processes continued to unfold they
encountered many longstanding barriers to a unified vision. Although some proposals laid out
the logistics of restoration projects for the portions of the creek, the restoration opportunities
were defined relatively indirectly, and in many cases they were implicitly bounded by
preconceptions and lack transparency. Given these barriers, I considered how I could best engage
with the ongoing process, grow to understand the community, and contribute to the wider field of
academic inquiry on restoration. In order to nurture each of these elements in the local context, I
became interested in providing a more grounded and holistic account of the relational humannature dynamics and relationships within the Grant Creek watershed. I was inspired by the
theoretical framework provided by Simon West and colleagues, who present three opportunities
for a relational approach:
(i) [a] more holistic, dynamic analyses of human-nature connectedness, (ii) more
empirical accounts of knowledge production that prompt more situated and
diverse knowledges in decision- making, and (iii) new domains and approaches
for sustainability interventions that nurture relationships in place and practice
(2020, 319).
It was ultimately this threefold project that led me to seek a multi-method understanding of this
watershed. The relational approach outlined above provides not only a means to triangulate the
relational values through multiple methodologies, but it also allows me to present an empirical
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account of the knowledge production I engage in as a researcher. Through the conversation
between these two sources of data I will investigate the following two research questions:
•
•

What are the relational nature-human dynamics in the Grant Creek watershed?
What approaches to ecological restoration do these dynamics restrict or enable?

This thesis seeks to forward each of these three facets of the relational approach in a site study of
the proposed restoration of Grant Creek through an analysis of the human-nature connectedness
in the watershed. In Chapter 1 I provide a brief history of ecological restoration and connect it to
relational studies and political ecology before describing the site of study, namely the Grant
Creek watershed in Missoula, Montana. In Chapter 2 outline the research methodology and
describe the two branches of my data collection, as well as the structure of my analysis. In
Chapter 3 I present the research findings from this data organized through 8 emergent themes,
with 23 subthemes. I build off the framework for relational stewardship introduced by Enqvist et
al., which presents stewardship action as constituted by “care, knowledge, and agency” (Enqvist
2018, 18). In Chapter 4 I advance these findings through a discussion and an analysis through a
Political Ecology lens. Political Ecology has a history of discussing coupled social-ecological
systems as “complex and power-laden spaces,” is used to describe environmental degradation
and restoration potential through site-based analyses of power, politics, history, and equity across
multiple scales (Osborne et al. 2021, 2). This complements the relational approach, given that the
relational notion of care stipulates “care as situated and political” (West et al. 2018, 35). These
two lenses allow me to connect the current dynamics in Grant Creek to the history of settlercolonialism in Montana, the local discourse that co-creates the social-ecological spaces, and to
the restoration and environmental governance principles set forth by SER and the UN. In this
section I also ground my analysis by illustrating an empirical account of knowledge production
through my position as a researcher. In Chapter 5 I conclude this paper with a set of reflections
and suggestions for the process that is underway.
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Positionality Statement
It is important for the integrity of my data and analysis that I clarify my positionality in this
study: I am a 28-year-old white male, and a newcomer to the Missoula Valley. Given these
features of my identity, working in this context has on the one hand been a process of deep
personal reflection on my real and perceived race, class, and gender while I learn the specific
histories of the places in which I am a guest. It has been important for me to recognize my
privilege and my heritage in order to interpret my role in this place.
On the other hand, my distance from this place, coupled with the context provided by my
graduate studies, has left me in a certain sense empowered to see past some of the more recent
place-names and practices, to see the landscape as yet-unbounded by these limiting labels, and to
envision new potential futures for relations among people and with this landscape.
While many of these features were not noted explicitly in the course of the interviews, they were
certainly a part of the relationships I formed with my participants, especially those with whom I
met face-to-face. In order to acknowledge my position and nurture an honest relationship within
and through my identity, I attempted to embody a sense of self-awareness, humility, and
openness in these interviews. I’m also a second-year Masters student at the University of
Montana in the Environmental Studies program, but I am originally from California, and I only
arrived to Missoula in August of 2020. This became clear to my participants when I shared my
phone number with an outside area code, though I was also forthright with this background in
email communications or in the introduction to my interviews. During my time in Montana, I
have noted an occasional sense of skepticism from locals towards overzealous outsiders,
especially those moving up from California and potentially disrupting community structures with
financial or social influence. When I felt that it was appropriate, I spoke on my sensitivity to this
point, given that I grew up in a small town that faces similar dynamics from neighboring
municipal areas.
Given my involvement in multiple aspects of the process around Grant Creek, notably the
Riparian Assessment and my association with the Clark Fork Coalition, I noticed in certain cases
that I was being perceived as an advocate for the restoration of the creek. While I am happy to
admit that I believe that restoration would be a positive result of the process, I did not want my
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interests to preclude or overly bear on what or how much my participants felt they should share.
In situations where this tension of knowledge or bias came up, or if I was asked outright my own
perspective, I spoke transparently about my thoughts and the understanding I had at the time.
However, I also tried to emphasize that I was in the mode of learning from people in the
community, that I was not settled in convictions, and that above all I was committed to including
their perspectives in full.
It is very important to note that this study focuses on one portion subset of the broader Grant
Creek community, and of the community of stakeholders more broadly. I discuss the need for
further study in my conclusion, and I point out ways to gather more accurate and representative
data.
Lastly, I was continually thanked for my interest in Grant Creek. I have emerged grateful that I
could serve to promote interest and commitment from the University, and I intend to maintain
and strengthen that role through continued engagement.
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Chapter 1: A New Narrative Reaches Missoula, Montana
1.1 The Growth of Ecological Restoration
Since the emergence of the concept and framework in the 1980s, ecological restoration has been
at various times touted as transformative to the environmental movement and decried with harsh
criticisms. Figures like William Jordan III early on heralded restoration as a new paradigm,
praising its generative feedback onto human culture (Jordan 2003). Others expressed fears that it
might re-enable a model of human domination that led to ecosystem degradation in the first place
(Katz 2012), or that the promise of ecosystem restoration will give perceived license for
extractive industries to exploit a landscape if they pledge to restore afterwards (Elliot 1997).
Others have sought out more pragmatic approaches that clarify malicious and benevolent
restorations (Light 2000) or contrast the concept of focal community-led practice against the
dangers of unilateral technological projects (Higgs 1997).
Such treatments of the ethical and philosophical dimensions have advanced the field towards
principles and guidelines, while maintaining a spirit of caution and care (Clewell 2013). Yet the
practice has continued to grow and diversify to countless local environments, and as we enter the
first year of the United Nations (UN) Decade on Ecosystem Restoration (UNEA 2019), there is
growing support for the practice of ecological restoration as a framework for addressing climate
change, anthropogenic ecosystem degradation, biodiversity collapse, and community resilience.
The current definition offered by the Society for Ecological Restoration (SER) describes
ecological restoration as “the process of assisting the recovery of a degraded, damaged, or
destroyed ecosystem to reflect values regarded as inherent in the ecosystem and to provide goods
and services that people value” (Gann et al. 2019, S7). Previously, research dealt at best
indirectly with the broader political and social implications of ecological restoration (Higgs
1997); however, the recent recommendations from the SER highlight the need for communitydriven, place-based efforts, and these aspects are now built into the definition (Gann et al. 2019).
Others have stressed the importance of incorporating an environmental justice framing and
asking how ecological restoration might attend to historical injustices committed on both the
nonhuman ecosystems and the local community (Lauer 2017). Some have raised the concerns
about finding baselines in an era of rapid climate change (Higgs 2014). Increasingly, the original
Western philosophical framework is being challenged by marginalized voices while still being
advanced as a potentially transformative practice towards a change in our relationships to one
5

another and to the more-than-human world (Palamar 2006 & 2010, Kimmerer 2011, Elias et al.
2021). The contours of restoration as distinct from traditional definitions stewardship or land
management are currently being debated by practitioners and researchers alike, suggesting its
role as a “boundary object,” or shared space between worldviews and disciplines (Enqvist et al.
2018, 17). Definitions for restoration continue to emerge, and these critiques have been essential
to develop ecological restoration as a framework that is both grounded and place-based while
also promising emergent benefits across sites that are significantly different in social, cultural,
and ecological ways.
The impetus for the UN Decade on Ecosystem Restoration, which began in 2021, is a suite of
problems, including desertification, land degradation, erosion and drought, biodiversity loss, and
water scarcity (UNEA 2019). These issues are often framed as problems reserved for wildlands
or rural concern, but they are also uniquely pressing in urban or peri-urban ecological systems
(Palamar 2010). Not only are urban environments often more heavily degraded, but restoration
practitioners have suggested that the stronger networks of social relations and the institutions
present in urban settings are fertile ground to incorporate a collaborative approach towards
restoration efforts (Butler et al. 2015, Fox and Cundill 2018, Gold et al. 2006). Additionally,
community-led restoration is often named as an aspiration of restoration (Higgs 1997, Gann et al.
2019), but reporting on the methodology, successes, and failures of such efforts lags behind the
innovative biophysical work that’s being done (Reeve et al. 2006). Studies of community
dynamics in restoration have been conducted in Montana before, and there are important lessons
to be gained from the successes and failures of those approaches (Carvill 2009, Pierce et al.
2013, Metcalf et al. 2015). All told, there will need to be more comprehensive and broadly
applicable reporting of community efforts as restoration1 is raised as an option for problems at
the nexus of coupled social and ecological issues.
1.2 A Relational Turn
Yet, given this promising and rising paradigm, we are still faced with the challenge of studying
both the community and ecosystem that contains it without bounding them in a way that
improperly separates the two. It is no small task to achieve such inherently collaborative,
1

Although some would emphasize subtle distinctions, I use the phrase ecological restoration, restoration, restoration
effort, and restoration project interchangeably in this paper.
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transdisciplinary aims. Many researchers highlight that the sustainability challenges we face have
emerged from the long-standing modernist paradigm that reifies a split between nature and
culture (Berkes, Colding, & Folke 2002). This division is often reproduced within the spheres of
both civil society and academia, leading researchers within the field of social-ecological systems
(SES) scholarship to suggest a "relational turn” (West et al. 2020, 308) that emphasizes humannature connectedness. This relational approach is often operationalized through the notion of
“relational values,” which can be defined as the “preferences, principles, and virtues associated
with relationships, both interpersonal and as articulated by policies and social norms” (Chan et
al. 2016, 1462). These incorporate a plurality of viewpoints and include both the connections
between individuals and society, as well as the reciprocal, fluid relationships between humans
and nature. Researchers have proposed describing values like “care, knowledge, and agency” to
investigate how values and ethics interact with environmental actions and landscape impacts
(Enqvist et al. 2018, 18). Such ethics and actions dovetail with the lineage of thinking on
restoration, and suggest a complementary combination.
Whether deliberately pluralistic or unintentionally disjointed, restoration as a practice is diverse
and understudied. Tracing these nature-human conceptualizations and relational values is one
way to benefit the evolving field (Palmer, Zedler, and Falk 2016). This approach is in many
ways a successor to the ethical treatments provided by a generation of restoration ethicists (Light
and Higgs 1996, Higgs 2003, Jordan 2003) who discussed how restoration both highlights
current nature-human relations and suggests alternatives to them. On a practical level, a
relational approach serves to elevate diverse stakeholder perspectives and creates space for more
meaningful, ethically responsible human-nature connections (Fischer et al. 2021). Additionally,
the relational approach attempts to trace out empirical relations within their context, rather than
assuming them as universals and applying them to a site without recognizing complex conditions
in flux.
1.3 Political Ecology
Given these contested normative conditions of ecological restoration, the relational approach I
propose appears to open the door to ever more complex discussions of the power and politics that
make up human-nature dynamics. Despite that the term “Political Ecology” remains imperfectly
defined, the field has provided an important disciplinary nexus for a multitude of voices, along
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with a characteristic philosophical and methodological creativity (Robbins 2012). The field
addresses social-ecological systems as “complex and power-laden spaces,” and helps to describe
environmental degradation through a site-based analysis of power, politics, history, and equity
across multiple scales (Osborne et al. 2021, 2). Since its conceptual origins, political ecologists
have examined specific types of environmental concerns to understand their particular drivers
beyond the dominant narratives of modernity, like population growth or technological lags
(Blaikie 1987).
The field has also begun to address the growth of ecological restoration, and leveraging this lens
will allow me to connect this site-based analysis of Grant Creek to the broader themes and
movements playing out around the UN Decade on Ecosystem Restoration and the Society for
Ecological Restoration Principles. Political ecologists have discussed ecological knowledge and
restoration practice in the context of neoliberalism and colonialism (Lave 2012, Elias et al.
2021), and more recently have even provided a set of concrete principles for “effective,
equitable, and transformative actions” specifically regarding ecological restoration (Osborne et
al. 2021, 3). Similar to the caution provided by the ethical approach, it is increasingly clear that
even as restoration gains traction as an approach towards ecosystem degradation, it is important
to maintain a sense of skepticism and vigilance lest restoration become yet another tool of human
domination, neoliberal extractivism, or authoritarian eco-governance (Walker and Hurley 2004).
Additionally, the field provides important tools that can empower a mixed-methods approach,
one which can meaningfully incorporate qualitative interview data and biophysical assessments
and draw them into conversation. Leveraging this combination will allow me to investigate the
political economy of ecological restoration, the role of private property ownership in
collaborative restoration, the community discourse around ecology and science, and participatory
approaches to conservation. Political ecologists maintain not just a commitment to radical
historical contingency and social constructionism, but also to faithful accounts of the flows of
materiality through social-ecological systems. These are important pillars of the “relational turn,”
(West et al. 2020, 308) and it is this dual commitment that I have found enormously fruitful in
navigating my own experiences in both the academic and professional settings.
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1.4 Site of Study
Such complex conditions exist in Grant Creek, a degraded stream on the outskirts of a rapidly
expanding urban area near Missoula, Montana. Grant Creek’s headwaters begin high in the
glacier-carved cirques of the Rattlesnake Wilderness in Lolo National Forest at nearly 9,000ft of
elevation, over 5,000 feet above the Missoula valley in Western Montana in the aboriginal
territories of the Séliš and Q’lispé people. The creek flows from high mountain lakes, 18 miles to
its confluence with the Clark Fork, a few miles west of downtown Missoula. Its 30-square-mile
watershed is a mix of dense mountain forests, hillside grasslands, suburban residential areas,
high-density urban commercial-industrial areas, and irrigated agricultural lands. According to the
Montana Department of Environmental Quality (DEQ), “approximately 55% of the watershed is
publicly owned (51% USFS, 3% Missoula County Government, and <1% each City of Missoula
government, Montana State Trust Lands, Montana Department of Transportation, and Montana
Fish, Wildlife, and Parks) and the remainder (45%) is privately owned” (DEQ 2014, 6-13).
The uppermost part of the watershed lies within the Lolo National Forest and features cold water
and abundant native fish and wildlife habitat, along with native westslope cutthroat and bull trout
(USFS 2013). As noted in a survey report by HDR Engineering, “historically, Grant Creek
flowed down from its steep headwaters in the Grant Creek watershed and spread out into
numerous channels over an alluvial fan in the western Missoula Valley” (HDR 2005, 13).
Indigenous peoples lived on this landscape since time immemorial, but over the last 150 years of
colonization and settlement in the Missoula Valley, the lower sub-reaches have been
significantly altered by agriculture, along with industrial and suburban development, resulting in
numerous impairments to water quality, stream corridor connectivity, and natural function. A
significant alteration is the large, 700ft-long box culvert under I-90. It has been noted that this
culvert “concentrates flow at levels above base flow to where velocities may be an issue” to
migrating bull trout, which are currently absent from this stretch of stream (USFS 2013, 317).
Montana Department of Environmental Quality (DEQ) notes that “the original Grant Creek
channel can be roughly located…south and west of International Drive,” whereas now it is
directed west along the railroad tracks and loops through agricultural property, severely incised
and devegetated (DEQ 2014, 5-26).
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For all these reasons, Grant Creek is identified as an impaired stream by the DEQ and a
"Waterbody of Concern" by Montana Fish, Wildlife, and Parks (FWP) and Missoula
City/County (Montana Fish, Wildlife, and Parks 2020). Among the key concerns are poor water
quality due to elevated nutrients levels (Nitrates and Nitrites), sedimentation and siltation, and
high water temperatures; chronic dewatering and low flows due to irrigation withdrawal and lack
of shade; degraded aquatic and riparian habitat due to loss of connectivity for migratory fish and
stream function; straightened, channelized, and rip-rapped banks, and loss of natural vegetation,
and associated shade, cover, habitat and bank stability.
Some of these impairments, such as channelization, sedimentation, and loss of floodplain
connectivity greatly exacerbated the impacts of a 10-year flood in 1997 ultimately causing
flooding and extensive damage at a cost of $6.2 million to homes near Mullan Road in the lower
end of the watershed. A major stream re-naturalization project was planned in 2000-2005 with
the objective to: “1) reduce flooding hazards; 2) improve fish passage; 3) improve fish habitat;
and 4) improve recreation opportunities and the aesthetic value of the creek” (HDR Engineering
2005, 6). Through a joint effort between the U.S. Corps of Engineers, U.S. Fish and Wildlife
Service (USFWS), FWP, Montana Department of Transportation and Missoula County a few
small flood prevention projects were carried out as a result of this flood event (DEQ 2014).
However, much work remains to fully address the flooding issue, and stream re-naturalization
with floodplain connectivity and floodplain storage is one promising approach (HDR
Engineering 2005).
1.5 Restoration on Grant Creek
Grant Creek is an important example of a degraded ecosystem on the edge of a rapidly
expanding urban area. Ecological restoration is a priority for many stakeholders in the watershed,
but the project is not without obstacles. Some landowners outright oppose certain changes to the
creek. Local government has very limited funding for stream restoration in general, and
incentives for private developers to preserve or restore riparian corridors are not well developed
in Missoula County.
Restoration of Grant Creek in any form will require collaboration across disciplines and between
local government, environmental scientists, private landowners, the US Forest Service (USFS),
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the Natural Resources Conservation Service (NRCS), nonprofits, Tribes, and various other
stakeholders. Some of the most vocal and interested parties include the Clark Fork Coalition,
Friends of Grant Creek (FOGC), and the Missoula City and County. Several of these entities
have particular legal obligations they hope to fulfill, and others are generally committed to
maintaining both the ecological integrity and the historical fidelity of the landscape. Each of
these voices will be crucial for the success of the project. More broadly, a key piece that is
missing is a clear understanding of the current social-ecological relations among the residents of
the watershed. The term “restoration” remains incompletely defined and contested in active
conversations between stakeholders, and the parties disagree on the feasibility, urgency, and
approach for the project.

11

Chapter 2: Research Methodology
2.1 NRCS Riparian Assessment
As a first step to becoming truly involved in the process, I contacted the Clark Fork Coalition
(CFC), a nonprofit based in Missoula, and I explained my interest, along with my own support in
a $5000 grant from the Brainerd Foundation, to contribute to any of their efforts towards
researching Grant Creek. I was brought on as an intern, and from April to August of 2021 I
worked as a Restoration Intern conducting a National Resource Conservation Service Riparian
Assessment of the stream. CFC’s mission is to “protect and restore the Clark Fork watershed”
using science, education, and advocacy (Clark Fork Coalition 2018). The purpose of the Riparian
Assessment was to study the current condition of the Grant Creek riparian corridor, and the
factors which most directly affect water quality, water quantity, and riparian/aquatic habitat
quality in middle and lower Grant Creek. The report was jointly written by Will McDowell and
John DeArment of the Clark Fork Coalition, and by me. In the Spring of 2021, the Clark Fork
Coalition formally released this report to the public on their website, and it was shared out to
participating landowners and to other relevant stakeholders. The report is attached in full as
Appendix C.
The report was meant to set the stage for a collaborative effort to restore the ecological integrity
of Grant Creek. The Clark Fork Coalition began tracking developments on Grant Creek in 2004
and has supported and advocated for its restoration since that time. But various obstacles over the
last 16 years, including lack of funding and lawsuits, have confounded attempts to pursue the
kind of holistic restoration and recovery CFC and others believed the creek needs and deserves.
In 2020, new and exciting opportunities for a community-driven revival of Grant Creek emerged
through the Sxwtpqéyn Area Master Plan (Missoula County and City 2020).
The NRCS provides a methodology for assessing riparian and fish habitat conditions. The
relatively rapid assessment provides understanding of the sustainability and function of the
riparian corridor and aquatic habitat through ecological indicators like vegetative cover and bank
erosion. While the data collected on a particular stream are not meant to be “comprehensive” or
widely generalizable, they do provide an understanding of the “physical attributes and processes
that should occur in stream systems and their adjacent riparian areas” (NRCS 2012, 1).
Practitioners collect data in reaches along the stream, and ten ecological criteria are totaled to
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develop an overall NRCS Assessment score and rating, along with a total fish habitat score for
each assessment sub-reach. A percentage is used to identify a stream health rating of Sustainable
(80 to 100 percent), At Risk (50 to 80 percent), or Not Sustainable (less than 50 percent) for each
sub-reach. Bankfull width and depth measurements are collected at representative cross-sections
within each assessment sub-reach. Channel types (Rosgen and Silvey 1996) are assigned to the
sub-reaches based on visual observations. Plant communities are recorded for each sub-reach
according to the Nez Perce Riparian Community Type Codes (Overton et al. 1997). These scores
create a concise, communicable, and grounded summary of the ecological conditions of streams
in the Northern Rockies.
The assessment and report were completed on Grant Creek in the Summer of 2021. In order to
focus such a large and holistic geography, the assessment was presented in four segments,
delineated by important road crossings, and grouped according to the predominant land use, the
geomorphic channel type, and the degree of disturbance/alteration of the channel. The resulting
segments are described as follows: 1) Snowbowl Road to Interstate 90; 2) Interstate 90 to
Broadway, 3) Broadway to Mullan Road; and 4) Mullan Road to Confluence with the Clark
Fork. They are detailed further below.
Segment 1. Snowbowl Road to Interstate 90: The 3.7-mile-long segment from Snowbowl Road
to Interstate 90 represents the land use transition area from the Lolo National Forest in the
headwaters to the subdivided residential and commercial land use north of Interstate 90. The
twelve sub-reaches surveyed in this segment of the stream had many common characteristics: a)
mostly natural channel forms with cobble substrates, some large woody debris, and connection to
forested floodplains; b) healthy cottonwood riparian forest with shrub understory along the
stream corridor; and c) agricultural land use and some rural residential developments in or near
the riparian corridor.
Segment 2. Interstate 90 to Broadway: The 1.5-mile segment from Interstate 90 to Broadway
begins by flowing out from under Interstate 90 in an 800 foot-long 12’ wide by 7’ tall concrete
box culvert. Our team walked through the culvert, which had some natural channel substrates
and “resting” rocks placed to aid fish migration. However, the I-90 culvert was not included as a
separate sub-reach in the assessment. The dominant land use in this segment is
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Industrial/Commercial, and several hotel parking lots or construction sites encroach significantly
on the floodplain area. The riparian corridor was very narrow as a result.
Segment 3. Broadway to Mullan Road: The 3.2 miles of Grant Creek downstream of Broadway
to Mullan Road begin at a large structural arch pipe that passes under Broadway. The nine subreaches surveyed in this segment can be described in two primary land use categories,
Agricultural and Suburban/Residential. It is clear that the channel has been historically ditched
and relocated around agricultural fields for this entire segment. As a result, the stream is
classified as a gully-like channel throughout the segment. Its form is highly entrenched, with
poor bank stability, lack of floodplain access, and intermittent flow. The substrate is silt, clay and
sand, with some patches of cobble present. Historically, the current agricultural land was a large,
flat floodplain of lakebed sediments and the natural Grant Creek channel passed through the
middle of the current agricultural fields, possibly in a broad, multi-thread form, southsouthwesterly towards the Clark Fork River, before the channel was relocated to the western
perimeter of the agricultural lands where it is today.
Segment 4. Mullan Road to Confluence with the Clark Fork: Below Mullan Rd, Grant Creek
flows for 1.9 miles through agricultural and recently developed subdivision lands before
emptying into the Clark Fork River at Kelly Island Fishing Access Site managed by FWP. Many
of the 11 sub-reaches surveyed in this segment were channelized, while other sub-reaches were
still approximating a natural channel form. The dominant historical and current land use of this
segment is agriculture, although just below Mullan Road there is a trailer park and a new
residential subdivision.
Several maps illustrate the results of the data. Figure 1 on the following page illustrates the subreaches and their scores, expressed as colors referring to their health rating. These segments
provide the structural foundation for the qualitative results of my investigation, described in
section 2.3.
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Figure 1. NRCS Riparian Assessment sustainability ratings results for Grant Creek.
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2.3 Interviews with Landowners and Land Managers
To assess the relational dynamics in the watershed, I chose to extend the structure and content of
the biophysical Riparian Assessment through semi-structured in-depth interviews of landowners
and land managers. I used the four segments established by the Riparian Assessment and
selected five participants from each for a total of 20. I selected an equal number of participants2
from each of the four Segments in the watershed, as determined by the Riparian Assessment. The
Segments are divided in part by the following land-use types: Agricultural,
Industrial/Commercial, and Suburban Residential.
I emphasized the following criteria in selecting participants:
a) Land-use type: I aimed to maintain a balanced distribution of interviews from all
surveyed land-use types.
b) Extent of degradation: The ecological degradation on the participant’s property and the
related restoration priority categorization helped me maintain an analytical connection
between the social and biophysical conditions on the creek.
c) Stream-length of ownership: In order to better represent each segment and speak across
their differences, I attempted to balance the proportion of participant stream-length
ownership to the length of the segment.
I chose to focus on participants who own or manage property along Grant Creek because their
buy-in will be important for future restoration, and because they have local knowledge of the
stream. My contacts built off of the outreach I had done in the Riparian Assessment, and I had
become familiar with many of the participants. However, I also used snowball sampling to meet
additional participants, when appropriate within my selection criteria (Brewerton 2001). The
resulting mix was eight Agricultural, five Industrial/Commercial, and seven Residential (four
Suburban and three Rural).
For each interview, I read an introductory message clarifying that the participant’s identity would
remain confidential, and requesting permission to record the interviews. These protocols were
approved by the University of Montana Institutional Review Board. Although the Riparian
Assessment was shared with each participant after the interview, I clarified that my research
interests out of the University of Montana were independent of the efforts of the Clark Fork

2

I use the words respondents, participants, and interviewees interchangeably in my analysis.
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Coalition. I conducted the interviews based on a consistent question guide, but the questions
were open-ended, and I used probes to facilitate full responses, encourage deeper reflection, and
to build rapport by following the thread of conversation. In many cases, this provided space for
participants to bring up information and concepts outside of the scope of the interview guide.
Although the limitations due to Covid-19 restricted some from in-person meetings, I conducted
11 interviews remotely, via phone and Zoom, and nine interviews safely in person. My interview
questions are attached as Appendix A. During the interviews, I also pursued other topics when
participants brought up particular histories or pointed out geographical features.
I recorded the interviews on my iPhone, with participant permission, and I used the transcription
software Otter.ai to process the audio files and create a transcript, which I then read through in
full and manually corrected as needed. I then assigned each stream segment with a randomized
letter between A and D, and each participant received a randomized number between 1 and 5,
resulting in an ID formatted as (X#). One of these interviews, D3, was set up as a one-on-one
interview, but when I arrived it became an interview with four people, all residents on Segment
1. I have differentiated these individuals as D3a-d when appropriate. I employed a grounded
theory approach (Corbin and Strauss 1990) by implementing the framework of “care, knowledge,
and agency” (Enqvist et al. 2018, 31) as a starting point in coding for relational dynamics.
However, I built upon this by using open coding to link the data to concepts in order to describe
emergent themes (Miles 2014). Through the iterative process of review and reflection I outlined
eight themes (including Care, Knowledge, and Agency) and 17 subthemes, which I outline and
define in Chapter 3. This research was granted human subjects approval by the University of
Montana Institutional Review Board.
2.4 Analysis
I believe that this mixed-methods approach, leveraging a political ecology lens, allows me to
draw the social and ecological modes of restoration discourse into a productive conversation
towards an understanding of the restoration opportunity in the watershed. Using the Riparian
Assessment as a foundation, I analyzed the emergent themes from the interviews alongside the
ecological condition and descriptions of each participant’s reach. I investigated the ways in
which participants engage with and relate to their unique segment of Grant Creek. I identified the
disconnects and harmonies between the biophysical and qualitative data in regard to both the
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perceptions of stream sustainability and the potential for ecological restoration. I also brought the
two methodologies into conversation, and rather than reifying or privileging one over the other, I
identified the connections between them. This relational approach offers a “more holistic,
dynamic analys[i]s of human-nature connectedness” in the Grant Creek watershed (West et al.
2020, 316).
I then attempted to situate the current socio-ecological conditions through three lenses offered
from political ecological scholarship: 1) Colonialism and Environmental Degradation; 2)
Ecology & the Politics of Nature; and 3) Discourses of Ecological Restoration. Applying these
political ecology lenses to the data enabled me to identify the historical and current power
dynamics mediating the current human-nature relations on Grant Creek. It also allowed me to
identify the range of potential restoration approaches created by these dynamics, given the
specific history. It also allows me to place them in the context of the UN Decade on Ecosystem
Restoration Principles, as well as through emergent paradigms like community restoration.
Although I try to discuss the connections to these wider geographic scales of practice, I strive to
uphold the relational approach by centering my analysis on the “empirical relations in their
context of study” (West 2020, 306) in order to not assume the concepts of ‘social’ and
‘ecological’ and further reify a social-ecological split. This caution is echoed far beyond the
relational literature and is described well by Giovanni Sartori: “even though we need universals,
they must be empirical universals, that is, categories which somehow are amenable, in spite of
their all-embracing very abstract nature, to empirical testing” (Sartori 1970, 1035).
2.5 Literature Review and Archival Research
During the course of my investigation into Grant Creek, I discovered a variety of documents and
reports that that provide valuable context to the watershed. These papers inform a historical lens
that I address in the Discussion chapter. In the interest of supporting the wider network of
research on Grant Creek I have assembled an index of studies conducted on Grant Creek, which I
include as Appendix D.
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Chapter 3: Findings
The relational approach is often operationalized through the notion of “relational values,” and
West et al. (2018) cite Chan et al. in defining them as the “preferences, principles, and virtues
associated with relationships, both interpersonal and as articulated by policies and social
norms” (Chan et al. 2016, 1462). West illustrates further, saying relational values “refer to a
normative human sense of connection or kinship with other living things, reflective and
expressive of care, identity, belonging and responsibility, and congruent with notions of what it
means to live a ‘good life’” (2018, 30). Methodologically, focusing on relational values elevates
consideration of both social and ecological features, while ontologically it can emphasize the
contingency and flux of the study site.
In order to build my argument, I offer some definitions in Table 1. I chose to advance definitions
divided by their own phrasing of the subject-object relations. I attempt to faithfully record the
concepts and descriptions shared by participants, boundaries and all, while also highlighting how
they grapple cognitively and materially with the inextricable relations between the concepts
they’ve outlined.
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Theme & Definition

Sub-Themes & Definition

Health: The overall condition of an
organism or system.

Human Health: Any
portrayal of health that
participants made of
humans or human systems.

Nonhuman Health: Any
portrayal of health that
participants made of
nonhuman organisms or
nonhuman systems.

Links: The causal
connections between
nonhuman and human
health, as presented by
participants, both
implicitly and explicitly.

Knowledge: “the basic information and
deeper understanding about the species,
resource, technology, landscape or
social–ecological system that is being
stewarded, as well as a capacity to
respond to and learn from its dynamics”
(Enqvist 2018, 24).

Positive Knowledge:
Knowledge that is
produced and asserted.

Negative Knowledge:
Knowledge described in
absence, or which defines
the limits of one’s own
knowledge

Researcher Knowledge:
The knowledge that I
carried at each point in
the research process.

Agency: “[a]gency refers to the abilities
and capacities of individuals,
organizations and collaborative networks
to engage in stewardship action and
produce effects in the world” (Enqvist
2018, 24).
Ethics: The systems of principles,
values, or rules that guide or underpin
actions.

Human Agency: The
agency that participants
portrayed as deriving from
human actors.

Nonhuman Agency: The
agency that participants
portrayed as deriving
from nonhuman (biotic
and abiotic) actors

Community: A bounded set of relations
and social bonds that connect the
individuals within the boundary.
Experience: The events, acts, or
processes which are encountered, lived
through, and perceived by people.
Legal Designations: The actions,
events, or classifications that are related
to law.
Restoration: Any of a multitude of
intentions and strategies for human
intervention on human-natural systems.

Links: The causal
connections between
nonhuman and human
actors, as presented by
participants, either
implicitly or explicitly.
Self-Interested Motivating
Ethic: An
Values: The
expressed value source or
for singular
foundation of
personal or
any expressed
organizational
values.
interest.

Ethic of Care: An
Ethic of
expressed value for “the
Reciprocity: An
feelings of attachment and
expressed value
responsibility that underpin for the exchange of
stewardship, including
positive goods,
personal values, aesthetic
regardless of their
ideals, identity and
instrumental
emotions as well as
comparative value.
collective and societal
notions of morality and
ideology” (Enqvist et al.
2018, 24).
Community Benefits: The set of relations
Community Detriments: The set of
between the participant and a given
relations between the participant and a
community, valued as a positive.
given community, valued as a
negative.
Positive Experience: The experiences
Negative Experience: The
perceived by participants as good.
experiences perceived by participants
as bad.
Water Rights: The legal
Property Ownership:
Waterbody
rights to the use of water.
The legal rights to the
Designations: The legal
possession of tangible or
classifications of
intangible things.
streams, rivers, or lakes.
Definition: The claims made Process: Any portrayal of Outcome: Any
by participants to describe or the ongoing actions that
portrayal of the
state the meaning of
constitute restoration.
resulting condition of a
restoration.
site after restoration.

Table 1. Definitions of emergent themes and sub-themes for in-depth interviews.
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3.1 Health
The health of Grant Creek was a clear focus for much of my work in the Riparian Assessment
and in community conversations, and it is commonly emphasized in the baselines, metrics, and
goals of any restoration project. However, on second blush, the concept of health is remarkably
slippery, and this blurriness poses challenges to good-faith communication and cohesive vision.
In this section I outline some of the historical surveys and studies that have investigated health
criteria, and then I expand on the NRCS definitions before describing the various perspectives
expressed in the interviews. I have chosen to discuss health in two broad categories: 3.1.1
Nonhuman Health and 3.1.2 Human Health. I found these subthemes to be useful for organizing
the focus of the Riparian Assessment and the various participants. However, I show that the
relations mentioned in these subthemes inextricably connect two categories.
3.1.1

Nonhuman Health

Prior to the Riparian Assessment in 2021, the USFS, MT DEQ, and MT FWP studies have
described the degraded conditions on the stream, including the loss of fish habitat. FWP
identifies that up to 5 miles of Grant Creek are dewatered (Montana Fish Wildlife & Parks
2011), and for that reason the bull trout in Grant Creek “likely have a limited migratory
component due to severe dewatering in lower reaches and barriers to upstream migration”
(Knotek 2005, 44-45).
There have been three recorded historical fish introductions: two Westslope cutthroat trout
introductions in 1934 and 1936, and one brook trout introduction in 1947, and these brook trout
populations pose a threat to the genetic purity of the bull trout (MTFWP n.d.).The USFS report
“Conservation Strategy for Bull Trout on USFS Lands in Western Montana” details that in the
reaches below I-90 “[c]onditions for bull trout…are poor” (2013, 316). Although a portion of
flow is naturally lost to the “porous Missoula valley,” much of the irrigation “is actually supplied
by the Clark Fork River through the [Flynn-Lowney] Ditch, so it’s unclear to what degree
irrigation is currently affecting flows in Grant Creek” (316). The report warns that it is “likely
that this [bull trout] population will become functionally extinct at some point, without relatively
urgent actions taken to remove brook trout and increase the likelihood of fluvial bull trout
entering the population” (USFS 2013, 317).
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The water quality in Grant Creek is also impacting fish habitat. DEQ lists a series of 95 septic
systems in the upper watershed, and notes that “septic effluent is considered a moderate
contributor to the existing Grant Creek [total nitrogen] daily load” (DEQ 2014, 6-60).According
to the MT DEQ, “maximum daily temperatures in lower Grant Creek…were commonly outside
of the optimal growth range for westslope cutthroat trout” (DEQ 2014, 6-60).
The 2021 Riparian Assessment sought to fill in the gaps in these studies and advance a portrayal
of watershed health. While the data collected on a particular stream are not meant to be
“comprehensive” or widely generalizable, they do provide an understanding of the “physical
attributes and processes that should occur in stream systems and their adjacent riparian areas”
(NRCS 2012, 1). The overall NRCS Assessment score serves as a multi-factor estimation of the
health of Grant Creek, rooted as a snapshot in the Summer of 2021. However, in order to pursue
a relational approach, I asked landowners and land managers how they would describe the
general health of the creek. I draw these two sources of data together not to simply fact-check or
corroborate, but to see where their complements and disconnects lie.
In the interviews, I asked participants to “describe the general health of Grant Creek.” Many
people immediately began to describe the appearance of the creek, but I followed up by
encouraging them to pass a judgment and rate the condition, upon which they provided answers
in general qualitative terms which included “pretty healthy” (D4, 4), “medium health” (A3, 2),
“tough shape” (C3, 2; C2, 3), or “poor to fair” (A1, 2) to describe the creek. Many people
comfortably described the condition as a current snapshot of the health, with one participant
describing that the creek is “[w]hat it is” (B5, 5). However, others attempted to include a sense of
flux within their definition, contextualizing it in time as “improved” (B1, 3), in decline (A4; A5;
C2), or describing the health as a product of “functionality” and of seasonality (B3, 10; A1, 6;
C1, 7). Lastly, the word “natural” was key to many definitions, and it often served to pull most of
the normative weight. Statements like “natural” state (A1, 8; A5, 4; C1) “natural stream” (A3, 7),
or “ecological” (A1; A4; A1; D2) are entirely contextual.
My known role as an author of the Riparian Assessment led some participants to defer to me,
asking me what the health was, or they otherwise deferred to outside experts (D3d, 2; A1, 8; D1,
2; A5, 2). This dynamic is important to recognize and is relevant to understanding the
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situatedness of the criterion of health. Others pushed back on a singular or authoritative
definition, noting that “it depends” (D2, 2) on the ecological criteria used, and these people
didn’t speak to all of them. Participants described health in one or more descriptive features,
noting erosion (D5, 2; A4, 1; C1, 2), the presence or absence of trout (D3d, 6; B3, 2; A4, 6; B4;
C5), water temperature (A4, 8; C5, 8), water quality and availability (A4, 1; A1, 2; D3d, 2; C2,
16; C1; C3), presence of wildlife (D2, 1; D5; D1; B2; B1) native vegetation cover (D3d, 3), and
the presence of human waste (C2, 7; B1, 11; A1, 10; C3, 3). Often, people would name one
criterion as a priority or focus within their purview or land management priorities.
These criteria were largely in agreement with those selected by the Riparian Assessment,
although there were some key distinctions. The most commonly named criterion was the
presence of wildlife. Wildlife passage was not explicitly included in the Riparian Assessment,
merely implicitly made available by the health of the vegetation and cover. Things like roads,
fences, and other wildlife barriers were not directly considered in the Riparian Assessment. The
Riparian Assessment was also blind to things like the wider spread of bark-beetle tree kills,
mostly present in the forested areas farther from the area of study (D4, 5). This type of wildlife
data, and the observational certainty of these participants, were disparate between the two
methods of data collection in this paper. The longer residence time and tenure these participants
have on the creek compared to the passing surveyor is a great benefit to ecological knowledge
(C1, 5; C2, 1; D5, 2; A3, 1; A2, 1; A1, 2).
In other cases, while the criteria were alike between the sources of data, the conclusions differed.
Many described the greenery and foliage positively, and used it to illustrate health (D2, 5; D3, 4;
B3, 2; B1, 2). However, one participant offered that the presence of green algae in the creek
signifies a thriving aquatic life and habitat, whereas in the Riparian Assessment the presence of
algae is noted as a detriment to fish habitat (D4, 4). In such cases, the connection between
greenery and health were linked, often explicitly, to aesthetic judgments. Again, the case of algae
was connected via the aesthetic appreciation for green growth, which was then treated as a proxy
for health. This link appeared in several places, and while it is not an entirely inflexible link,
Some made a point of linking their reach with the wider stream, comparing it to reaches of Grant
Creek whose conditions are more degraded, and the reaches were discussed comparatively with
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words like “holdout” (D2, 9). Two participants cited the “continuity of the creek” and “yearround…connectivity” with the Clark Fork as a key marker of health (A2; B4, 6, 7; A5, 4). People
made links between Segments, with one participant saying that the “environmental impact over
there is predicated on this stream right here” (B2, 1). In this way, landowners and land managers
were connecting to a conception of health that was determined on a scale larger than their own
property.
In the reaches considered healthy, some participants described the stream in Segment 1
comparatively with places outside of the watershed that have been degraded or “destroyed” (D1,
5) by humans, and they grounded their understanding of health with these obviously negative
examples of “corporate logging” (D5, 5), “rodeo ranchettes…up the Ninemile” (D3d, 15), or
simply saying “I’ve seen worse” (B2, 2). Some described other eras, recalling the way the Clark
Fork was at one point degraded by mining and waste, describing the shift to “cleaning up” the
streams in recent years” (B4, 9).
In Segment 2, the participants more readily noted the impacts of industrial and commercial
development on the creek, and often noted broadly that the health was good considering the
development and population along the creek, implying that these features tend to decrease the
health (B3, 2; B2, 2; B5, 2). In Segment 3, diminished health was readily acknowledged, but in
the agricultural portions where the channel was used primarily as an irrigation water transport
and storage ditch, the health was estimated higher by participants than in the Riparian
Assessment, where it was assigned some of the lowest possible scores across all criteria. The
utility of the riparian corridor in this area, which made the ground “usable,” (A3, 5; C2, 9)
appeared to offset the perceived health of the stream, given that it was functioning for that
primary purpose. However, in places in the Segment where agricultural land had been converted
into suburban residences, Grant Creek was also primarily called a ditch. But without the benefit
of agricultural irrigation, the poor health was magnified as a negative to residents, who called it
“stagnant” and “a mess” (A2, 3).
As people described certain trends of creek health, they cited the context of “global warming”
(D3d, 3) or “climate change” (A3, 2; C3, 4), noting that their tenure on the creek has allowed
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them to trace ecological signifiers like reduced flooding (A3, 2) or trees cut off from a declining
aquifer (D3d, 2; B5, 9; C4).
3.1.2

Human Health

Although the question may have prompted people to describe the nonhuman elements of Grant
Creek, many participants went on to explicitly link the concept of “stream health” to that of
“human health”. This link is an important site of relations, and it was of the most plainly stated
and least abstract relations in this project. This link was most commonly made when discussing
the riparian corridor cover and the risk of wildfires, and this concern was presented mostly by the
residents of Segment 1, where Grant Creek Road is the only viable exit from the watershed (D2,
D4, D5).
Another link was the presence of mosquitoes, especially in Segments 3 and 4, where the
dewatering channel left pools that harbored mosquito larvae. These were mostly considered a
nuisance (C4; C2; C5; A3), but one participant emphasized that they threaten to “make people
sick” (A2, 8). Other relations involved hazard trees, to infrastructure (B5) or people (D4; B4). In
this case, some people noted that “dead trees,” or trees of poor health, presented a bigger risk to
human health should they fall (B4, 4).
An important relation of health was drawn through the in-stream infrastructure. Participants
expressed concerns about erosion or flooding, many bridges, banks, and fences, and in this case
the relation was often positively tethered, in that these dynamics are negative to both humans and
the stream, and that improvements to them could benefit the two as well (C4, 6; B2, 6; B1; A2;
A1, 6). One participant came to terms with this in saying that owning property along the creek
involves “an inherent level of risk” (B2, 6). However, for some, issues of homes flooding (A1;
A4; C3), the loss of land from erosion (C2, 14; A2) or the risk of drowning (A1; A2; A4; A5;
C1; C4) became a reason to navigate the complexity of legal liability.
Another example of this explicit linkage came when participants described the impacts of
unhoused people living on the waterways. They cited human fecal waste and trash on Grant
Creek and the Clark Fork as a direct impact to the water quality and to the health of the
community (D5; B3; B2; B4; B5; C2). Although the issue as a whole was discussed as complex
and an issue across Missoula and beyond, one mentioned “when there’s a waterway involved,
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it’s concerning” (B2, 3). In each of these cases, the health of the stream and the surrounding
public were referenced, while the health of the unhoused was not.

26

3.2 Knowledge
In this section I use the definition outlined by Enqvist et al., who cite Fikret Berkes in describing
knowledge as “the basic information and deeper understanding about the species, resource,
technology, landscape or social–ecological system that is being stewarded, as well as a capacity
to respond to and learn from its dynamics” (Enqvist et al. 2018, 24). I draw from both the
findings of the Riparian Assessment and the qualitative interviews to outline a suite of
knowledge on Grant Creek that elides disciplines but is grounded in context. Donna Haraway
frames knowledge as situated and rooted in always partial perspectives, and I believe that in
addressing the data this way, without leaning on positivist objectivity, we can approach a more
faithful portrayal of the watershed (Haraway 1988). To this end I have structured this section
with three subsections: 3.2.1 Positive Knowledge, which is knowledge that is produced and
asserted; 3.2.2 Negative Knowledge, which is knowledge described in absence and which
defines the limits of one’s knowledge; and 3.2.3 Researcher Knowledge, which is the knowledge
that I carried at each point in the research process. This last subsection provides entry to
reflexivity and reflections on the impact of interactions between knowledges as a mixed methods
researcher.
3.2.1

Positive Knowledge

The aim of the Riparian Assessment was to “provide current data on the condition of the Grant
Creek riparian corridor, including stream health, channel condition, hydrology, and fisheries
habitat. It is intended to fill data gaps in our knowledge about the ecological health of Grant
Creek, and to provide a tool for planning future conservation and restoration activities”
(Appendix C, 1). The NRCS methodology is widely accepted as a way to gather data, and it was
employed effectively in Grant Creek to provide a communicable and effectively organized
collection of ecological knowledge.
In the interviews that succeeded the Riparian Assessment, I began by asking a series of questions
meant to ground our conversation in place. I asked how they came to their property, and I
welcomed them to describe the “sights and sounds” of the place. This allowed the participants to
speak to their knowledge of Grant Creek on their property, as well as along the length of the
stream. I received a broad array of details that provide important entry into the relations in the
watershed and beyond.
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Participants shared historical accounts of their property, describing the transfer of title as far
back as they could trace it. In the agricultural and rural areas, largely Segments 1, 3, and 4, the
history they shared would run as far back as the homesteaders (A3, 1; A4; C4), and people
referred to the earlier names of these parts of the Missoula Valley, such as the town of “Hellgate”
(C4, 1). Some included prominent local figures like Jeannette Rankin (D4, 1) or Frank Worden
(A2, 2). This differed from the commercial Segment 2, where the knowledge of the history of the
properties was often described in terms of the chain of land ownership, though it didn’t extend
beyond the knowledge of commercial ownership (B3, 1; B5, 1; B2, 1). The buildings and
infrastructure constructed around the creek were used as signposts in both time and space in this
history (B5, 3; B1, 1).
Knowledge of the neighborhood and relationships with neighbors was important context across
all four segments (D3, 2; A3, 8; A4, 5; C2, 12; B1, 7).
People showed knowledge of native or invasive plant species, even naming their scientific names
(D3, 9, D2, 4) or describing their growth habits (B4, 2). People also expressed a further sense of
familiarity through colloquialisms, saying that they “call [partridges] Chuckers” (B1, 4), or “I
like Dolly Varden, I know they call them bull trout” (D3, 2). Many expressed an interest in bird
species (D5, 1; D3, 9; C4, 1; C5, 2; A1, 1). Local knowledge of the wildlife figured prominently
in the ways people spoke about the creek, of noting rare species with a sense of pride (C1, 3; D5;
A1). Forays into the mountains revealed mountain goats, Western Red Cedar, Larch, Spruce,
Myrtle, Wild Rhododendrons, and more (D3d, 9). Several people expressed fear and caution
with wildlife like bears (D4; D1, C1).
Participants generally had a good sense of invasive species and noxious weeds, and would often
name leafy spurge (Euphorbia esula), houndstongue (Cynoglossum officinale), and common
tansy (Tanacetum vulgare). The Riparian Assessment includes criteria for assessing the cover of
noxious weeds, and it uses as reference the list of noxious weeds put out by the Montana
Department of Agriculture. Although in certain cases people conflated non-natives like
dandelion (D5) with noxious weeds or used a less precise definition than the Riparian
Assessment, participants showed awareness of these common, prevalent species and their
impacts on a native ecosystem.
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Participants commonly identified their own area of expertise. There was a science teacher, some
lifelong ranchers, some with secondary education in ecology, self-taught naturalists, recreational
anglers, and Boy Scouts (D3d, 9; A3; D1; B4; C5; D5, 4). Several people referenced studies that
had been done on or near their properties, and they shared secondhand what they had learned
from people who had trapped bears (D4, 1), studied cutthroat trout genetics (D4, 2), or tested the
aquifer and well water (D3d, 2). People referenced other official sources of information, like
geohydrologists (A4, 5), the MT Department of Natural Resources and Conservation (DNRC)
(A5), or the City and County of Missoula (D2, 6). People referred to scientific work being done
on other intermittent streams like “Lost Crick” (C4, 13) or O’Keefe creek (C3, 7).
These connections to outside knowledge-bases are important, and they reflect bonds of trust and
common reference. Several participants also gathered and organized knowledge on their own.
One was studying their property and performing experiments on the health of the soil, guided by
soil scientists and expertise from the field of regenerative agriculture (C3). One mentioned that
they “kept a log of bird species” that they’d “identified” (C1, 3). Another person was empowered
by continuous observation of birds to say that populations are “stable” (D5, 2). Interestingly the
former said clearly that there has been a consistent “decline in bird species” (C1, 5). This
apparent dichotomy raises the important issue of competing knowledge claims. It is not the
interest of this paper to contest or corroborate any of these, but merely to elevate them while also
emphasizing the need for continuous contextualization.
Several participants had actually grown up on Grant Creek and had an intimate understanding of
the creek. Consistent tenure on the land allowed them to create relations by understanding, as
Berkes outlines, the “dynamics” of the creek. This amounted to specific knowledge of ephemeral
springs (C2; C5), subtle long-term changes in the water table (C2, 9), and a sense of the seasonal
dynamics, like the creek drying up in “August, or early September” (C2, 9) or how in the early
Spring “during the day it would recess, and then at night…it froze, [and] it took twelve hours for
it to show up down there” (A3, 2).
But it wasn’t just these lifelong residents that named long term changes. People recalled recent
events like fires (D2, 8; D5, 6) and floods (A4; A1; A2). To add a historical perspective, several
people sent me to look at “old railroad surveys” (A4, 4). One of these is shown on the following
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page as Figure 2, while Figure 3 includes an overlay with Grant Creek’s current channel. Others
referred to satellite imagery on Google Maps or Google Earth, describing how tracing old dead
cottonwood trees can help determine the historical route of Grant Creek (A4, 5; B1). One even
had a “supposition” that the creek had once flowed through their yard, due to their observations
of the seasonal changes in the water table (A1, 4). The changes in land use from farming and
ranching were noted by several participants, who explained the “hearsay” from “old timers,”
describing the old ranching families of Missoula as “people that would probably know” the
history of the creek (A1, 4). People described an era dominated by extensive “potato farming”
(A4, 5), the changes from flood irrigation to development (C2, 9), and the ways Grant Creek at
one point flooded wetlands that hosted game birds (A1, 4). One participant explained that the
current path of Grant Creek was due to the “little dozer over there,” which was “bought to
channel Grant Creek” to prevent flooding and enable ranching (B1, 4). The recent history of the
creek is in this way the result of decisions made by ranchers and farmers.
Acquisition of the knowledge named above was commonly phrased through words like “notice”
(B4, 1) and “observe” (D1, 1). One described “keeping an eye” (B2, 1) on the stream, while
another said they knew about the health because they “fished” it (A3, 2). Others mentioned
flipping over rocks to look for “indicators” of health like insect hatches or macroinvertebrates in
the stream (D5, 2; B2, 5). These examples display that knowledge is in many ways enacted, and
that it requires engagement to develop. On the other side of this, knowledge can also stimulate
action. One participant made this link explicit by saying in Missoula it seemed that “as things are
brought to light people begin to act on them” (B2, 9). Another explained that if people “walk
over to the river and actually see [it]” makes them less likely to “bulldoze her over” (C4, 14).
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Figure 2. An 1870 General Land Office survey of the Grant Creek Area, showing an approximate
channel location in between the surveyed section lines.

Figure 3. A magnified portion of Figure 2, including an overlay of Grant Creek’s current channel.
Courtesy of Todd Klietz.
31

3.2.2

Negative Knowledge

While the Riparian Assessment and the participant interviews provided a rich and robust portrait
of Grant Creek, all forms of situated knowledge have contours and bounds. As mentioned in
Chapter 2, while the scores on a particular stream are not meant to be “comprehensive” or widely
generalizable, they do provide an understanding of the “physical attributes and processes that
should occur in stream systems and their adjacent riparian areas” (NRCS 2012, 1). This places
the results within their context and does not presume impartiality nor objectivity. The ecological
criteria are a small subset of the interconnected conditions in the stream, and they are also a
snapshot in time of a system in continuous flux.
One of the most repeated notions was a gap in knowledge of the location of Grant Creek. Several
participants admitted that they themselves were not aware of where it went beyond their property
(D2, 6; D1, 7; B3, 5). Interestingly, this notion was emphasized in Segments 1 and 2. People
from Segments 3 and 4, downstream, tended to know the general location of the creek, possibly
because of the irrigation needs of these later reaches, and because the flow of water depends on
the upstream uses, leading to a material value for that knowledge.
Others simply emphasized that the public at large is unaware “that Grant Creek even exists” (B4,
9; A3, 13). One ascribed this to the historical conflation of Grant Creek as a ditch, saying that
“on national maps…Grant Creek stops at the highway, and then it starts as [Field-]Dougherty
ditch from Broadway, West” (A3, 13). Another participant noted that “the ditches are very hard
to find” around town and on satellite maps (B1, 4). Several people linked the knowledge to the
interest for the creek, with one saying “the actual concern of it stops at the houses there. This
way to the freeway, they know it goes underground. They don’t know where” (B1, 9). That same
participant described the limits of local knowledge, saying their property “is the only section I’m
familiar with right here so it is what it is. I can tell you about this, I can’t go beyond that.” (B1,
10). In these instances, it is clear that their knowledge of Grant Creek is geographically bounded
and often situated in contexts of lives and livelihoods.
The historical knowledge was likewise bounded, though often more in terms of time. As the
participants looked back at the history of the creek and of the Missoula area, they fell short of a
complete timeline. However, it wasn’t simply that knowledge of the past stopped cleanly at a
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certain point—there are clear omissions in the history outlined by participants. In describing the
impacts and land use changes on the creek, one participant transitioned seamlessly from
descriptions of the geologic history of the area to claiming that “the history of the area is all ag”
(D3d, 17). While this may seem like a simple conversational generalization, it distinctly
abbreviates the longer history of the area. In describing restoration potential for the creek,
another participant claimed that the creek currently looks similar to how it did in the past,
hedging slightly; “I wouldn’t say millennia, but maybe 100 years” (D2, 9).
During the Mullan Trail flood of 1997, the limits of ecological knowledge were tested in crisis.
Especially in the legal arena, things like a “survey error” (A4, 1) and the lack of knowledge of
historical flood patterns (A1, 3; A2) were instrumental in the assignment of flood liability. As
outlined above, knowledge is rooted in time as well as space. One participant postulated that the
Mullan Trail development would not have been approved if they had had a specific aerial photo
of a prior flood year showing extensive water in the location of the proposed subdivision (A4, 2).
The limits of knowledge are important to outline here. Often, the statements made about the
creek were explicitly couched in an acknowledgment of the participants’ self-aware limitations.
Even claims of creek health were hedged and tempered with lines like “I might not be paying
close enough attention” (D5, 2) or “from what I’ve seen” (B2, 7). Some emphasized the
historical gap (A2, 10), with one pointing to their “lack of knowledge of what it was versus what
it is,” saying “I know little pieces of it that I’ve seen over the years” (B5, 10). Ecological
knowledge was limited, with one readily admitting that they see certain vegetative growth and
“don’t know if it’s good or bad” (A1, 2). Another participant hesitated to make claims about
management beyond their purview, for example water rights management, “without a full
knowledge of what’s getting pulled out” (B2, 8). Although one person called themselves “naïve”
in this way (B3, 2), this self-awareness also points to a form of ecological humility.
The lack of knowledge held by the individuals I interviewed was often buoyed by the group
knowledge of the community or land managers (B3, 3). Participants often positioned themselves
against known experts, qualifying their knowledge comparatively. “Maybe people know more
than I do” (A1, 8) “I’m no expert” (A1, 9). People said outright they’re “not real knowledgeable
about” the function of a healthy creek (D1, 2), or that it’s “not [their] expertise” (A5, 2). Even
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with some knowledge of the creek’s health, people were uncertain what kind of practices it
would take to improve it, with one participant saying: “I’m not sure how you get from me to
there” (C4, 13), with “there” being a healthy stream. In fact, when it came to asking about how
best to manage or perform restoration, often people pushed this question off, with one saying
“I’m not the expert. I don’t want to answer that question…I’m going to listen to the people who
are subject matter experts” (A5, 5).
The participants themselves pointed out the importance of knowledge in the watershed, and the
impact of acting in ignorance. People often opposed the ignorance against more normative forms
of knowledge. One participant described “best practices” that “a lot of people that own land
aren’t educated in,” proceeding to admit that they’re “not…an expert, but [they] have put in the
time and studied” on the subject (C3, 5). Another one put it more simply, saying “[y]ou got…to
know what’s right and wrong and do the best you can, and realize that if this ain’t right you got
to fix it,” but also noted that “it’s not always you’re right. Sometimes it takes someone to come
up and say, hey this ain’t right” (C2, 20). This form of deference to outside knowledge can be
seen as another form of humility and of ‘knowing when to ask for help’ as opposed to acting out
of ignorance. But the gesture towards authoritative expertise was also turned outwards by
another participant who criticized the claims of other stakeholders, saying “it’s not like they have
big degrees in wildlife biology” (A2, 8).
Other times certain perspectives ran counter to claims made elsewhere in the watershed. One
person asserted that nobody was “spraying [herbicide] along the creek,” (D5, 5), whereas this
form of management was performed throughout the watershed. This knowledge gap provides
key limitations to a coordinated and synchronous management approach. Regardless of the
source, however, there was a prevailing sense that knowledge is crucial for management actions
(A5, 3).
For many participants, the precise contours of their knowledge were mostly due to the demands
of their work, or their role on the creekfront property. One said they don’t know more because
they “don’t interact with it a whole lot day to day” (B5, 1). One said bluntly “I come into my
work, and I zone in on the parts and zone out and go” (B3, 10). The scope of people’s routines,
such as “established drive ins, drive outs” (B2, 2), narrowed their concerns. Additionally, people
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expressed that there are limits of awareness based on how long they’ve interacted with Grant
Creek. One noted a lack of awareness in “tourists…who may not live in places that are either so
reliant upon rivers or that just have less experience around them” (B4, 7). One participant
emphasized that they hadn’t spent a long enough time on their property to make claims at all
(D1, 9).
But to many of the same participants, the lack of knowledge is not just an innocuous feature of
their life on Grant Creek. When asked why people don’t care for or manage the creek, they said
that people are “uneducated on it” and that this, along with folks aging and losing the ability to
“physically do it” has led to a lack of care in the creek (C2, 19). One participant expressly
bemoaned the lack of engaged ecological knowledge shown by people in Missoula and around
the state, claiming that it resulted in a lack of respect. They hoped to “make a course in
environmental sustainability required for every college student in the state of Montana” (D5, 9).
Another wanted the MT DNRC to educate landowners because people often “don’t…realize the
creek’s there” (A4, 10). Another agreed, noting that indeed “people just don’t understand how
[land management] works,” though they complicated this in noting that there are “multiple
management techniques and some of them are in conflict with each other” (C3, 10). While
knowledge is crucial to any stewardship or management action, it is not the only ingredient.
The distinction between ditch and creek was key, and people had a variety of different
definitions. In Segments 1 and 2, the physical contours of the channel were rated by the Riparian
Assessment through Rosgen ratings and width-to-depth ratios to be at or near the channel type
expected for their location in the watershed. However, the deeply incised channel surveyed in
Segment 3 were described with conditions drastically divergent from the expected channel form.
In these Segments, many participants primarily used the term ditch to describe the dominant
appearance, history, and function of Grant Creek. One drew the distinction that “ditches dry up,
creeks don’t” (A3, 13). Another outlined the ways perspectives changed in the transition from
agriculture to suburban residences: “water used to be spread all over it. Not anymore. All the
farmlands turn into houses” (A4, 9). One participant saw the way this knowledge was wielded on
the landscape: “When I first bought this property it was referred to as Flynn-Dougherty Ditch.
And then all of a sudden there was a shift in verbiage. And in that shift in verbiage is a shift in
people’s mindsets too” (A2, 5). They went on to describe how the county mobilized this shift as
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a way to seek protections meant for a “riparian stream,” but this participant stuck to their guns,
saying “you can call it whatever you want to call it, but it’s still a ditch” (A2, 5). In Segment 4,
perennial springs kept the water flowing year-round, and it was perhaps this that led one to push
back, saying “it’s a crick from Mullan Road this way, and I call it the ditch from there up to
[Broadway]” (C5, 9). Nonetheless, another participant concurred with those in Segment 3,
saying: “I think it lost its identity a long time ago. It was probably Grant Creek, but it lost its
identity when they rerouted it and used it for irrigation” (C4, 3). This person added that while
they still think of it as a creek, “it’s been a ditch for a long time, so we don’t think anything of a
ditch, right?” (C4, 14).
Land managers and landowners were also keepers of knowledge, enacting boundaries to wider
awareness. Several expressed that in some cases they don’t share certain knowledge, knowing
that it would impact actions in a potentially negative way. Fishing access was an example, with
some land managers saying, “I don’t promote it” (B3, 7) so as to avoid overuse. Another
participant explained that they don’t tell people that the creek runs dry downstream, saying that
“it’s kind of a part that we leave out when we talk about it” (B4, 9). However, it wasn’t just
withholding. One participant sought to share with anyone that would listen their particular
historical knowledge about siltation that they wanted to share for the sake of management actions
(A4, 6).
In the interviews, people expressed uncertainty on a number of things that will merit further
study, and which I introduce more fully in my Discussion. The impacts of climate change on the
creek and aquifer were named as concerning unknowns (D3d, 13; B5, 9). Participants in
Segment 4 expressed concern and uncertainty in regard to what will happen to their groundwater
when the Flynn-Lowney Ditch is shut off in the Spring of 2022 (C2; C4; C5; C3).
3.2.3

Researcher knowledge

On top of the limitations to knowledge, there is an important layer of reflexivity I address in this
subsection. As an intern conducting the Riparian Assessment, I took several days in the field
learning the ten ecological survey criteria, such as Rosgen stream types and percent cover, with
my supervisor, Will McDowell. Will was more experienced with the survey, and it took this
preparation to develop mutual understanding of the criteria, to calibrate to Will’s approach, and
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to build trust. I performed similar trainings with my participants whose observations were
essential to capturing faithfully representative data in an effective and efficient enough manner.
This learning curve is important to recognize in such ecological surveys; though this should not
be an indictment of the quality of the results. Rather, this is meant to ground it as a self-aware,
communicable, holistic, and effectively-organized collection of ecological knowledge.
As I conducted the survey with a variety of volunteers, I was reminded time and time again about
the conceptual boundedness of the Riparian Assessment approach. As the poets, teachers,
herbalists, geologists, and activists that assisted me walked along the creek, they remarked about
the beauty of the light filtering into the cut-bank pools. They told stories about the deep timehistory of the bedrock, and they pointed out the medicinal and culinary value of plants and fungi
as these beings grew and matured through the survey season.
As discussed in the subsections above, through the interviews I became aware of many different
kinds of knowledge. People spoke of the subtle impacts of seasonal changes in the creek and the
various dilational wildlife-human conflicts that occur. I heard about the stories of past floods and
droughts, and the interpersonal dynamics of neighborhoods, businesses, and ranches. In many
cases, I had met my participants before interviewing them, so I often prompted to share
information within the interview space even if it was redundant to something they had shared
with me prior. Given that my position with the participants was defined in part by my role as a
researcher and writer of the Riparian Assessment, I was often asked to outline the findings of
that report in various parts of the interviews. In some cases, I was asked directly what I had seen
in the creek, and while I shared my observations freely (D3d, 6 ; D4, 8; D5, 7; A4, 6), I
attempted to express it as anecdotal and not authoritative. If asked about things beyond my
knowledge, like fish behavior and groundwater interactions, I said “I don’t know” (C4, 7; A2,
12). As discussed above, many didn’t know where the creek flowed above or below their
property, and for whatever reason I was the first that could describe to them the comprehensive
channel pattern (B5, 3). On a couple occasions I was asked how I would define restoration. I
would first explain that I’m trying to learn and hear from people, but I would then offer the
Society for Ecological Restoration’s definition, describing it as one of a variety of definitions.
But even beyond these perspectives, the traditional ecological knowledge (TEK) of the Séliš was
notably absent.
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3.3 Agency
I coded the interviews using the definition for agency found in Enqvist 2018, which says
“[a]gency refers to the abilities and capacities of individuals, organizations and collaborative
networks to engage in stewardship action and produce effects in the world” (Enqvist et al. 2018,
24). As I began to code with this definition, which was developed largely to describe human
actions, I began to see that participants spoke of still other forms of agency. Thus, I have chosen
to advance this definition of agency in two primary categories: 3.3.1 Human Agency and 3.3.2
Nonhuman Agency, though I conclude with a third subsection called 3.3.3 Links. While in many
cases the “links” between the first two categories are discernible, I divided the categories based
on participants’ own phrasing of the subject-object relations.
3.3.1 Human Agency
During the interviews, participants shared a variety of relations on their property that positioned
humans as subject, acting on the nonhuman world as object. People spoke about their agency in
general, and across all four Segments they used similar language, including verbs like “address”
(D3b, 12; B2, 5), “work” (D3c, 14; D2, 6; B4, 9; B1, 3; A3, 1; A4, 6; A1, 3), “manage” (D3d,
16; A1, 3; C4, 2; C3, 3), and “clean” (A3, 5; B2, 4; B1, 1; A2, 2; A4, 7; C2, 6; C4, 5; D4, 8), and
these verbs animated a variety of actions. People planted native trees, shrubs, and grasses (D3d,
8; D5, 2; A1, 2; C1, 4; B2, 4), though many of these same landowners used nonnatives in their
lawns or orchards (D3d, 11; D5, 6; A1, 1; C1, 6). Weed management included hand pulling (D2,
4; D3d, 11) and spraying herbicide (D3b, 12; D2, 4; D4, 7). Participants shared how they cleared
snow (B3, 6; A4, 10) and maintained their property for the winter (D1, 4). Those with water
rights used water from Grant Creek to irrigate their property (D2, 6; A3, 3; D1, 3).
Participants described actions that they themselves do or did, but some also hired others to do
their yard work or maintenance (D1, 4; D4, 7; B2, 4), and others worked with local experts (A1,
3). Participants also referenced a variety of agencies, organizations, and groups that have
performed actions on Grant Creek over the years. Several mentioned the Hellgate Ditch
Authority (C5, 2; A2, 7) that historically would clear the vegetation and algae from the ditches,
either manually or with herbicide. In Segment 3 especially, where there has been road
development and flood control work, people described how the Army Corps (A4, 6), a variety of
contractors (A1, 2), the Department of Transportation (C2, 2; A4, 2), and local landowners have
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redirected Grant Creek (C2, 2; A4, 1; A1, 4), installed culverts (A4, 2), built berms and dikes
(A4, 6), planted vegetation (A1, 2), and maintained the channel (A2, 2). One participant
expressed the need for a Mosquito District on reaches that go stagnant and harbor mosquito
larvae (A2, 9).
These forms of management were predicated on intention. However, many of the landowners
and land managers noted the inadvertent human agency from people other than themselves. In
fact, the impact of kids (D4, 3) homeless (B3, 4), and recreationists (C2, 4; D5, 9) often ran
counter to the participants’ management goals. One participant also told of sabotage, mistakes,
and legal battles in which agencies and landowners wrestled for control of property (A4, 3).
Another referenced changes in flow as a result of upstream use that was unclear to them, saying
that someone is “playing with the headgates” (C2, 9) and has caused the loss of several springs
on the property. This participant went on to say “It really wouldn’t hurt my feelings if they shut
it off all the way…if we’re gonna shut off [the Flynn-Lowney Ditch] and take it away to build
houses, why not shut off Grant Creek? And let me build some apartments here” (C2, 15) There
was a notable disillusionment in these comments, and this was reflected in another participant’s
concern for “folks using it not how it’s supposed to be treated or…in ways that you know, are
not beneficial to the community as a whole” (B4, 7). This participant went on to describe that
“they themselves would have less respect for it” (B4, 7) in the end. People criticized the
limitations on management imposed by environmental regulations (D4, 6), with one citing the
“red tape” that limits the ability to remove tree hazards (B5 5). Physical capacity and knowledge
were also noted barriers to deliberate agency (C2, 19). One participant attempted to reconcile
these types of management conflicts, saying “there’s multiple management techniques and some
of them are in conflict with each other” (C3, 10).
However, there were a variety of forms of agency rooted in synchronous action with intention
and structure. In Segments 3 and 4, where there was more agriculture, participants referenced
“standard agricultural practices” (A3, 6), haying (C4, 1) and ranching priorities (C2, 5; A2, 4).
One participant more specifically cited “regenerative agriculture” (C3, 1) as their framework for
managing the land. Others spoke more loosely about the balance between ranching and ecology,
describing how they “reduced the herd size. Let the carrying capacity catch up” (C5, 7) or
“use[d] native plants” (C1, 2) in bank stabilization. The latter explained their general guiding
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principle: “the more natural I can make it the better” (C1, 7). Another more specifically used
words that implied a sense of dominion, describing their hope to get their property “back into
shape,” explaining that they were “spraying a lot to try and get the weeds back under control”
(C2, 13). Still another set themself apart, explaining that they “don’t play modifying anything”
(C5, 7). Among these multiple approaches, there was often sense of timing and commitment
incorporated in the actions taken, with one calling it “preventative maintenance” (B1, 11), and
another saying that working on the property is “a year-round thing” (C5, 2). One described that
the only land management they respect is that which is not “half-assed” (C3, 9)
Restoration was described with some of the same terms as a coordinated and deliberate series of
actions towards an “overlying goal” (C3, 10). One participant explained that restoration and their
current approach to management, regenerative agriculture, are “hand in hand” (C3, 8). This kind
of aspirational goal to “bring it back to nature” (D3b, 11) was noted by another as central to their
day-to-day practice as well as their definition of restoration. Another cautioned against
overzealous restoration, calling it “rip and tear” (C2, 14). Another outlined the potential impact
on agency after a restoration project, saying: “I think it would enhance the willingness for people
to spend money and put work in the things that they benefit from in this area” (B4, 9).
3.3.1

Nonhuman Agency

Although my questions on land management perhaps encouraged a human-nature subject-object
relation, participants raised a variety of examples of agency on Grant Creek that arose from
nonhuman factors. Many referenced the actions and movements of wildlife through the
migrations of birds (B3, 3; B5, 2; D5, 2; B2, 5; ), bears (D5, 1; D1, 2), fish (B1,1; C4, 7; C5, 9;
A4, 6; D3b, 5), and ungulates (D5, 2; A2, 2; D3d, 6). Beavers were mentioned several times as
distinctly impactful to the dynamics of the creek (C4, 4; C3, 2; A2, 2). Some even raised the
agency of insects like mosquitoes (A4, 8; ), beetles (D5, 5; D4, 5), or “fungi, arthropods,
nematodes, and ciliates” (C3, 2). Many picked out the growth of plants, both native and nonnative. Participants mentioned “volunteer seedlings” (D5, 5; A1, 1) or trees that are growing and
stabilizing the streambanks (D5, 4; C2, 3).
Abiotic forces were also named as active agents in the watershed. Grant Creek as a body of
water was described as the source of erosion (D2, 3; D4, 3; B2, 2; A3, 1), sedimentation (C5, 8;
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B1, 2; B2, 5) and floods (A4, 3; C4, 3). Others noted the subtleties of groundwater infiltration
and recharge (A4, 5; D3d, 4; B5, 9; C4, 2). One participant emphasized their sense that within all
of these forces Grant Creek is “alive” (D3d, 6), while another emphasized the autonomous
agency of the stream, saying “waterways have a way of healing themselves” (B4, 8).
Others noted broader ecological dynamics, shifting ecotypes over time, such as the conversion
from cottonwoods to grass (D3d, 4). Some named more diffuse forces, such as wildfires (D5, 1;
D5, 6) and the impacts of climate change (D2, 9). These descriptions, whether the impact was
negative or positive for the participant, were often accompanied with a sense of awe (D3d, 6),
However, there were several instances in which these forces were described roundly in negative
terms, as in the “atrocious” (A4, 8) mosquitoes, the “nasty” (D2, 4) invasive grass, the “stagnant”
(A2, 3) water creating a “cesspool” (B2, 5). These collisions of agency are important to note for
their management implications.
Similar to the systems and ideologies of management referenced in subsection 3.3.1 Human
Agency, some situated Grant Creek within a larger set of forces, which some labeled “Mother
Nature” (D1, 6; D4, 6) or as something with a normative purpose as part of a theology (B2, 7;
A2, 9). For some, the word “natural” did the bulk of the work explaining what was “supposed”
(B2, 8) to happen, and one explained how the particular agency defines the terminology used,
saying “ditches dry up, creeks don’t” (A3, 13).
3.3.2

Links

I have chosen to outline the Human and Nonhuman agency mentioned in the interviews and
Riparian Assessment separately in order to illustrate the conceptual delineations made by the
participants. However, this quickly becomes analytically problematic, and it risks improperly
dividing the interconnections, responses, and feedbacks between the human and nonhuman
agents. Some participants were more explicit than others that this nexus is an aspect of their
intentional management approach, but other links were more implicit. I highlight these links in
an attempt to elevate the relational focus of this paper, and in order to not simply re-entrench a
natural-culture dualism.
Some landowners explained the ways in which they factored nonhuman agency into human
agency. They used phrases like “we try to let nature take its course” (D2, 2), “let Mother Nature

41

take care of it…clean it out if that’s necessary” (D1, 6), or explained their interest in balancing
“naturalness with the work” (A3, 7). This last participant went on to explain how without
management, “the property is gonna go to waste and just weeds will come back” (A3 9). They
also said that “irrigation was excellent when it flooded” and that it “made the ground usable” for
ranching (A3, 4). This was countered by another participant who said that it was a rancher that
originally ditched Grant Creek because “they were tired of it flooding out and around the place”
(C5, 4).
There were other stories of negative interrelations between human and nonhuman agency. One
participant described how not far from Missoula, where they grew up, loggers “cut mountain
roads up the mountain…which dried up four of [their] wells, or springs on the mountain. And it
cut all the water to [their] orchard. In high water years [they] watched [their] land erode” (B1, 7).
Others explained how “ranchers have some really bad habits like that. Allowing the animals to
just drink in the creek” (A4, 10). Grant Creek itself has been heavily impacted in this way, yet as
one suburban resident explained, it still shows a form of agency: “there’s houses on top of it
now, but it can still kind of act like a streambed” (A1, 4). Another pointed to how the Missoula
Airport “manage[s] wildlife concerns” by attempting to limit bird habitat (A5, 1), and another
criticized this, explaining how reducing cattle has backfired by creating rodent habitat that leads
to “more birds of prey that come in and potentially put humans at risk of being injured when they
hit planes” (A3, 9). On a broader scale, three participants noted the increased drought and fire
risk due to anthropogenic “climate change” (A3, 2; C3, 4; D2, 9) or said, “there’s a lot of science
that goes into that as far as what human factors change that flow” (B2, 7).
The resilience of nonhuman species in response to human agency was noted throughout. One
participant explained how during a phase of development near Grant Creek, people removed a
row of cottonwoods. This participant said, “first thing we lost were all the hawks nests that used
to be there, which was kind of neat because then the hawks would go onto my property” (B1, 4).
Another characterized the dynamics and relations between human and nonhuman agency in
saying “the creek has got a good defense in general” (D2, 3). There were some more speciesspecific examples reflected the ways in which human and nonhuman agency are inextricable and
intertwined. They described seeing “a bobcat has been on the back porch, which confuse[d their]
cats because they know they’re somehow related” (D5, 1). Another explained that a particular
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flood occurred happened when “the dike blew out” and that it blew out because there were
“gopher holes in it” (A4, 3). Several described the direct impacts that beavers have on landowner
management (C3, 2; D4, 1; A1, 2; C4, 4; A2, 7), and one explained that despite their human
agency, “the beavers had a different plan” (D3a, 5).
Several people discussed restoration as an extension of this form of human agency that takes into
account nonhuman agency. One cautioned that restoration would entail more maintenance after a
project (C2, 7), but another expressed that “an ecological state with stable meanders…would
require a lot less maintenance or disturbance than having it in the ditch…and dealing with cavedin banks and a lot of erosion coming down through there” (A1, 8). Others mentioned simple
actions, like moving a fence to support vegetative growth (C4, 4), widening the riparian buffer
(C1, 6), or modifying irrigation practices (C5, 9), might be incorporated into a restoration
program. One even wondered about empowering further nonhuman agency in this process,
saying restoration would entail “probably not the beaver introduction and all that. But maybe
so?” (D3d, 17). As defined earlier in this paper, restoration is an explicit engagement in the
relations between human and nonhuman agency, and in discussing it some clearly grappled with
the more limited definitions of nature as object. One said restoration would “make it a more
natural flow, or semi-natural flow. If you alter it, that’s semi” (B1, 10). Another thought it
through out loud, once again relying on the ambiguity of the word ‘natural’ to do most of the
conceptual work. They said that landowners should “maintain the flow and the dirtiness of it,
like either if it’s manmade garbage or…what the hell do I mean…like weeds. Which is
natural…I guess I will use the word natural” (A3, 7). A third went from explaining the extensive
history flood control modifications on Grant Creek into describing the creek thusly: “there’s no
manmade structures back there. It just is what it is. And it’s nice to have that and to have that
close” (A1, 7). In this same reach, yet another participant emphasized that good restoration
would aim to “give [Grant Creek] a life. A real life, not this shit-show you got going on” (A2,
11).
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3.4 Ethics
As participants described their actions and perspectives on Grant Creek, they discussed patterns
and systems of values both explicitly and implicitly. I address and organize these values under
the theme of Ethics. This theme was originally outlined prior to coding based on the definition of
care presented by Enqvist et al., who calls it “the feelings of attachment and responsibility that
underpin stewardship, including personal values, aesthetic ideals, identity and emotions as well
as collective and societal notions of morality and ideology” (2018, 24). However, when I began
to apply the open coding approach, I decided to expand it to include other forms of ethical
perspectives that are described below as: 3.4.1 Ethic of Care; 3.4.2 Ethic of Reciprocity; 3.4.3
Self-Interested Ethic; and a general portrayal of driving values that I call 3.4.4 Motivating
Values.
The Riparian Assessment was blind to these motivating factors, although the interests and
guiding ethics were captured indirectly in the categorization of land use and the discussion of
restoration opportunities (Appendix C, 10). The latter was based on the discretion of the lead
surveyor and the project manager, and while the underlying ethics went unacknowledged in the
report, they are implicitly impactful to its outcome given that restoration opportunities amount to
the recommendations shared to the public.
Throughout the interviews, participants highlighted particular concerns and interests that
expressed an emotional connection and attachment to Grant Creek. Whereas in section 3.6
Experience, the positives and negatives of living on the creek were expressed as observations
and emotions, section 3.4 Ethics addressed here seeks to trace the relations that link a person’s
experiences to values and actions. To be sure, some of these findings emerged when I asked
about their experiences. However, the ethical dimension emerged more clearly when I asked
what management goals were important to them, and then probed them to tell me why they were
important. Participants also spoke to the ethic of care when answering what they thought the role
of a landowner or land manager is.
3.4.1

Ethic of Care

As introduced above, care refers to the relations and connections that drive certain actions and
link individuals to collective morals and ideologies. The objects of care that participants named
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in the interviews have largely been introduced in the other sections, and they include wildlife
(A1, 6; D5, 4), native plants (D2, 5), fish (D3b, 6; B3, 2; A4, 6; B4; C5), water (B1, 7; A5, 5)
and the “land” (A3, 9; A5, 2; C5, 5). People used words like “cherish” (D1, 5), “like” (B1, 7),
and “respect” (D5, 9), as relations of caring attachment to Grant Creek. Participants were selfaware to the way their perspectives “affect” (D4, 7) the landscape. Participants from across all
Segments used the word “steward” to describe their aspirational role for themselves as
landowner or manager, both as a noun (A1, 3; D2, 6; D4, 5; B2, 3; A5, 2; C5, 5; C3, 5) and a
verb (B2, 4). It is interesting to note this sense of agreement across all Segments, given the
variety of land-use types in the watershed. It is at once a sense of agreement worth highlighting,
but it is also worth investigating further what constitutes stewardship to the participants, and how
it is manifest in their actions.
To some, stewardship is largely hands off management (A1, 7). Participants outlined the
underlying relations, saying “you leave it be” (D2, 6) or “live and let live” (D1, 5). However,
some hedged this slightly, allowing some room for human action, with one person saying, “we
try to have just as little involvement and more or less leave it what it is as possible” (B5, 7).
Others qualified it somewhat differently, saying it isn’t simply “do nothing,” but rather “do no
harm” (D5, 4) or don’t “in any way, shape, or form damage or degrade directly or knowingly the
quality of the creek” (B4, 5). Another person described it as “living harmoniously with the
wildlife” and proceeded to recount the growth of their care: “when I was 11 years old I had this
little bloodlust, let’s shoot anything that moves. That was a long time ago. I don’t want to do
that” (D1, 4).
For others, stewardship was expressly linked to action. One participant summed it up as “see
something, do something” (B3, 7), while others were slightly more specific in describing
“maintenance” (B5, 10), trash cleanup (C2, 7; C1, 5), brush clearing (A4, 7; B4, 4), riprap (B1,
6), and out-planting (D5, 2). In the largely agricultural Segments 3 and 4, participants made clear
that active engagement was part and parcel of care for their property. One emphasized their goal
of “optimizing soils” for regenerative agriculture (C3, 4), and others were clear that the land
would “go to waste” without management (A3, 9).
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These expressions of care for Grant Creek crossed into community notions of care. For one, the
work on the ranch involved taking “care of the critters” (C5, 1). One participant noted that care
for Grant Creek was in a way care for “every single thing downstream” (D4, 7). Others too
engaged these broader social relations, with one person explaining that in order for community
members to gain this sentiment they had to be “involved in something,” at which point they
would most likely “take pride in it” (B3, 12). Several other participants described this engaged
and earned sense of pride as something that took work (B2, 3; B1, 6; C5, 5), and some added
metrics for success, like leaving it “cleaner” (C4, 5) or “better” (D4, 7) than before. One
participant declared that “it’s a privilege to have land, period,” describing that this led them to
fight weeds on their property because “even something like houndstongue…the deer will take it
to other properties…it’s gotta stop somewhere…” (D3b, 12). Another suggested the timedimension of care, that they hoped to pass it down across generations leaving it in a “better
form” than received (C5, 5). One outlined a loose ongoing ethic, saying “we try to be smart and
we’re learning” (D3b, 12).
Although many described care in positive terms, some described the other side of this
relationship with Grant Creek. One participant spoke about how the decrease in longtime local
landowners in the watershed has led to a loss of care, decrying: “The caring is gone in this
community. With all the new people coming in. I think all the old-school people are gone. I think
there’s very few people that really care about it like they normally would, because they’re not
long locals” (C2, 18). On the other hand, another participant complicated this portrayal, saying “I
keep hearing about how Montanans respect the environment. Well there’s nothing that I see that
indicates that on a general basis…I think most people don’t give a shit” (D5, 8). Still another
similarly reflected on prevailing ethical expressions, explaining that their “concern is the attitude
and everything these days is let’s have everybody have an opportunity to enjoy this, which then
ruins the things…fouling the nest” (D3c, 17). Others described this effect of loving public access
sites to death (C3, 4), suggesting an important tension between expressed and enacted relations
of care.
This tension is reflected in part in the aesthetic management conducted along Grant Creek. The
definition of Care used above includes “aesthetic ideals” (Enqvist 2018, 24), and in Segment 2,
the Industrial/Commercial Segment, several readily shared their concern for the appearance of
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their property (B1, 7; B2, 4). As one put it: “We do care about how the place actually looks.”
(B5, 6). However, further down in the watershed, another participant lamented the fact that their
neighbors “just care about their views” (C1, 7), saying that it has led these people to be more
careless of their negative impact on Grant Creek.
The notions of care for Grant Creek expressed by participants set up a discussion about
restoration. For some, care is foundational to restoration. One participant said “the biggest
challenge [to restoration] is getting the community buy in too. To care about it” (D2, 10) and
another echoed: “I do believe it comes down to caring for it. Get people involved.” (B1, 11). In
describing restoration, many used the same language that they used in describing stewardship;
they used phrases like “clean it up” (B4, 7), “perform maintenance” (B5, 10), or “plant
vegetation” (C1, 2; A1, 2). However, some also harkened back to a hands-off approach, with one
saying: “all I gotta do is basically stay away from it, let Mother Nature take care of it (D1, 3).
The boundary between restoration and stewardship is addressed more directly in Chapter 4.

3.4.2

Self-Interested Ethic

In outlining their ethics, many participants led with their expansive aspirations for stewardship
and care, but when pressed on explicit actions and how they actually enact those aspirations day
to day, some fell back on a more self-interested value-set.
In some cases, the participants relied on a strong sense of property ownership to portray their
underlying ethics for actions on or near Grant Creek. A participant in the ecologically healthy
Segment 1 explained that the privacy along the creek was a driving motivation, saying “I get to
see things that other people don’t. And I want to keep that” (D5, 4). Farther down the creek, a
participant commented on this sentiment—one shared in Segment 4 as well—skeptically: “They
have their privacy…but I don’t know if they really understand or respect the riparian habitat”
(C1, 7).
For those in the Industrial and Commercial Segment 2, it was no question that things like
“revenue” and “business results” drove actions on the property. In these cases, aesthetic
judgments like “maintaining a visually appealing and somewhat natural creekfront, riverfront
outdoor seating atmosphere” (B4, 4) led to management relations with Grant Creek that were
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linked in part to revenue. Even when it wasn’t named as a personal goal to the participant,
several people throughout the watershed highlighted the financial interest that drives so many
actions. One said “it’s always the dollar sign” (B3, 5), while another declared that for better or
for worse, the “dollar bill drives it all in every situation” (C4, 9). Property value emerged as very
important to the social aspects of landowner and land manager ethics, and several people
described maintenance is crucial to keep the value of their property (A1, 6; D2, 5; C3, 3).
Participants in Segments 3 and 4, where development of subdivisions has converted the land
rapidly in recent years, were attentive to the imbalance this change can have on management
ethics. When the land is simply a “possession and…money” (C2, 19), it can lead to destruction
of resources through incentives towards using fertilizer (C3, 6) or profitable development (C5,
10). But even still, some of these same participants lamented the fact that the flood zone around
Grant Creek prevented them from building on their land at a time when for others, “every square
foot of property is worth money, especially in Missoula” (C1, 6) and creates financial
“appreciation” (C3, 3). This oppositional of relationship between the creek and personal
profitability led in one case to a participant calling beavers “a problem” because their goal for
regeneration of the soils won’t happen when “beavers were making it flooded out” (C3, 3). As
that participant put it more broadly “whenever you’re adding to something you’re taking away
something else” (C3, 9). For others, it resulted in skepticism towards restoration, because as one
participant put it, “to widen that and to make a bigger area would be a bad deal, because we’re
losing land. So that’s a bad deal for us” (C2, 14). On top of this, developers are often seeking to
cut costs, and as a result “can’t spend that money” for restoration (C5, 10).
One participant put this self-centered ethic bluntly: “I think as a whole people are selfish” (B3,
11). This form of personalization led people to more instrumental relations between the
landowners and land managers and Grant Creek. One said, “around here, rivers don’t mean a
whole lot if you can’t fish them” (B4, 9).
It is important to note that on several of the Agricultural properties, there has been a historical
transition from working ranches to more hobby ranches. One participant portrayed this in their
comment, saying “there was a time when every cow counted…you’re into it to make a profit,
and none of the cricks were fenced at that time” (C5 3), whereas now there is flexibility to do
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more things explicitly for the sake of the health of Grant Creek. Also, the personalization of the
self-centered ethic in this section also emerged as a “personal responsibility” (B2, 4) to act for
the sake of Grant Creek’s health, and “to take care of it” (B1, 8). As one participant put it,
recreational activities like fishing are things that “everybody can get behind” and perhaps rally
for as a focus within a larger restoration effort (C3, 12).
The self-centered ethic outlined here was one dimension of the ethics that the participants
expressed, and no participant relied solely on this view in describing their perspective on the
creek. In fact, one of the participants who relied on this for much of their rationale expressed a
consummately holistic view of the creek, explaining that “one thing in and of itself, I don’t think
is usually gonna make a difference. But the problem is when people say, ‘Well this one doesn’t
matter…Individually any of them three [doesn’t], but together they make a really big difference”
(B5, 11). Another participant gestured at the connective sentiment they derive from Grant Creek,
saying that “having [the creek] gives everybody a little bit of a reminder about the bigger picture,
of ‘we’re just a piece of the puzzle’” (D2, 11).
3.4.3

Ethic of Reciprocity

Another ethic that emerged from the interviews was that of reciprocity. Defined simply as a
code, it refers to the value for exchanges of positive goods, regardless of their instrumental
comparative value. This ethic was largely outlined by the participants as an abstract relationship,
with one describing Grant Creek as “something we shouldn’t take advantage of. And a lot of
people do, and I do believe that we should give back instead of just taking” (B1, 10). One made
an analogy of their relationship with the creek in inter-human social terms, saying “a smile
begets a smile” (D4, 10). Another participant was more literal, saying “I think if nature gives you
water, you should give back to it” (B1, 8). An inter-generational landowner said that their
guiding ethic was the mantra “you take care of your land, it will take care of you” (C5, 6). This
sentiment also allowed this participant to come to terms with things that would otherwise be
called oppositional negatives to a landowner, saying “there’s all this stuff of predators on
chickens…you learn to live with most of them” (C5, 2)
On the other side of this, one participant lamented that many people benefitted from but failed to
give back, describing how people say, “okay I can see mountains, this is cool, I’m down [with]
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the environment, but I don’t want to have to do anything” (D5, 8). When asked about this ethic
in the context of restoration, one said “people would definitely” treat the stream better after
restoration of its ecological features, and another supported the idea of “bring[ing] the creek back
and let[ting] it help us a little bit” (D2, 9).
3.4.4

Motivating Values

Aside from these general categories, there were a slew of other guiding ethics that were raised in
the course of these interviews. As introduced above, no one participant maintained one singular
ethical approach throughout their interview, and the categories outlined above did not capture
many that merit mention in this investigation. These are summarized below.
Across each of the Segments participants explained that the source of their ethical foundation
was their upbringing (C2, 20; B1, 7; D4, 6; A5, 3). Others had experienced specific cases of
social-ecological degradation that led them to seek something different along Grant Creek (D3d,
8; D5, 7). Some even gestured towards an ecocentric view. One said of Grant Creek, “I think
there’s a lot of value…whether anyone enjoys it or not, it’s valuable to have that natural system”
(A1, 9). A participant criticized an overreliance on anthropocentric needs, saying “we moved
into their living room and so do we have the right to change their lifestyle?” (D3c, 14). Another
echoed this sense of value apart from human interest in saying “Grant Creek’s gonna far outlive
me, so what can I do while I’m here to make sure I’m not the guy destroying it” (C3, 5). This
broader view of history was also employed by another participant to contextualize the issue of
homelessness on the creek: “everybody builds next-door…lives next-door to water for a reason.
Civilization has proven that for a lot of years” (B2, 2). The understanding of management and
restoration within longer timelines is addressed in the Chapter 4.
Some reflected common images of natural systems “making it beautiful and pristine” (D4, 6).
Some grappled with the way these values play out in the social sphere. One said, “everybody has
different goals” (C3, 9). One called on the ethical compacts of the social realm “it’s up to the
government to do their part” in cleaning up the creek (C2, 7).
As explored in section 3.6 Experience, some introduced a theological appreciation of Grant
Creek. As one said, “it’s…spiritual for me” (D3a, 8). Another explained their belief that
“everything was designed and created for a certain way…[creeks] were purposefully set up,
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however, whatever school of thought you subscribe to.” (B2, 7). Yet another more clearly
introduced this into a monotheistic ethical realm, saying “a riparian stream is something given by
God so to speak. So no one gets to…nobody controls the Clark Fork, so to speak, you know?”
(A2, 9).
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3.5 Community
As described in my methodology I selected landowners and land managers on properties
adjacent to Grant Creek. During the process of coding their interviews, I outlined community as
an emergent theme referring to a bounded set of relations and social bonds that connect the
individuals within the boundary.
The 2021 Riparian Assessment captured ecological data on Grant Creek, and while it doesn’t
explicitly capture the community dynamics, it involved extensive coordination with landowners
and local agencies. The interviews, on the other hand, were deliberately structured to
complement the survey by collecting perspectives from the landowners and land managers along
the creek. In order to understand how the participants perceived the broader community of Grant
Creek, and how they perceived their place within it, I asked the questions “When you think about
the community around Grant Creek more broadly, who comes to mind?” and “What are some of
the issues you see facing landowners or land managers in that community?” and I probed by
asking who else they could think of, and “How do those concerns impact the way you care for
your property.” (Appendix A)
Many of the community relations named by the participants have been included in other sections,
including 3.3 Agency, 3.4 Ethics, and 3.6 Experience. Through the watershed, landowners and
land managers were arranged in a variety of overlapping social groupings. Participants named
these as neighborhoods (A1, 6; D2, 11; D4, 5), geographic regions (D3d, 19), Homeowners
Associations (D5, 6; C1, 4; D3d, 14), municipal boundaries (D2, 6; D1, 6), class (C3, 6), and
water board districts (D5, 3). The communities were constituted of “families” (A4, 4; C5, 1; C2,
1; C3; D4, 7; B2, 5; C2, 7), ranchers (A3, 8), recreationists (A2, 4), the catch-all and value-laden
term “stakeholders” (B4, 8; C3, 6), and more.
One of the more significant boundaries was the community division between Segment 1 and the
other Segments. The classification of Segment 1, the narrower and ecologically healthy part
above I-90, as Grant Creek on neighborhood maps has led to an overlap between colloquial and
legal names and watershed. As I discuss in this section, the ecological differences between
Segment 1 and Segments 2, 3, and 4 are amplified in part through this social understanding, and
then reenacted on the landscape through the relations discussed throughout this paper.
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Participants in Segment 1 expressed awareness of their community in the upper watershed, but
were unable to name people or stakeholders downstream. In fact, the positive experiences in
Segment 1 had much to do with the remove from town and the “privacy” (D3b, 6) due to the
large lots and greater vegetative buffers (D2, 4). One participant in the lower segments offered a
portrayal of the disparity in these relations in an anecdote from their childhood: “kids in Grant
Creek had nicer clothes. That has nothing to do with how well they manage [Grant Creek]…sure
they probably do a better job, probably have more resources to protect it” (C3, 6).
These intersecting and overlapping boundaries were often blurred in the interviews, but their
effect on the landscape is nonetheless important for the relational understanding of Grant Creek.
I discuss Community relations in two subsections: 3.5.1 Community Benefits and 3.5.2
Community Detriments. I coded the interviews using the participants’ own perspectives on the
way the community impacts them, and I grouped them into the two subsections using their own
value judgments.
3.5.1

Community Benefits

Despite some of the differences between the Segments laid out above, participants from all
Segments made clear that their management actions are often driven and shaped in positive ways
by their community. Many expressed the desire to be a benefit to their neighbors and community
(D4, 5; D2, 4; B2, 4; A1, 5; C3, 4). One jokingly described cleaning up their yard waste because
the “neighbors complain” (D3d, 11), though recognizing this as a mutual benefit. The actions
they would take to support their community were mentioned as one and the same as stewardship.
One described this as “stewarding [their] stake in Missoula” (B2, 4), while another simply stated
“I try to help everybody” (B1, 7).
Many people shared positive reflections of the City of Missoula, saying that there are “a lot of
great Missoulians” (D1, 4) and that people often “step up to the plate” (D4, 9) to support
community efforts. People spoke with respect for the “initial old landowners” (A2, 1) that
established the town and raised their families along the creek. In general participants spoke
positively of the past, describing the neighborliness of the smaller, tighter knit ranching
community. There was a sense of nostalgia from one landowner who said “All the neighbors
used to know each other. Now they’re all strangers” (C2, 1).
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Participants in Industrial/Commercial Segment 2 were most directly connected to considering the
community through their clientele, described as “guests” (B3, 7), or “customers” (B5, 6). As
suggested in section 3.4 Ethics, the drive to gain revenue from their customers positioned these
participants to maintain a positive outlook on the community. In fact, this effort to maintain a
positive aesthetic and relationship with customers drove one participant to provide salve to the
nostalgia for the old days quoted above. They spoke of staying “culturally who [they] are” and
that “customers say they enjoy the feel” of the rural image of Grant Creek against the urban
corridor (B5, 6).
When discussing restoration of Grant Creek, participants in Segment 2 readily said “everybody
will benefit” (B1, 8), that it’s a “nice goal” for “the community all the way through” (B2, 8), and
that restoration would “draw more attention to it” for the good of “future generations” (B2, 9)
and recreationists (B1, 11). In Segment 4, one participant spoke to the way that restoration might
preserve a link to the past history and community of Missoula as well, referring to the settlers
that began to build near Grant Creek (C4, 5). In Segments 3 and 4, people framed the community
dynamics around restoration positively as well, though some provided the caveat that “buy-in”
(A5, 5; C3, 11; A1, 9) is crucial, and that any project needs landowner involvement early on (C3,
11). One even emphasized a faith in a community-driven effort, saying “I’d like to see some of
these good minds all get together, kick this around, see what they come up with” (C5, 9). Up in
Segment 1, all were in favor of restoration, and as one put it, “I feel like I’ve got a community in
a place. I think restoration adds to that” (D2, 11).
Although most participants spoke of human communities, some did include nonhuman species in
their notion of community. Some spoke of the wildlife (D3b, 8d; D4, 8, C1, 1), one aspired to
“speak up on behalf of the natural area” (C1, 8), and one noted with a sense of reverence that the
intricacies of an ecosystem are larger than “any person in the world” can comprehend (D3d, 18).
3.5.2

Community Detriments

Although there were many positive comments on the community relations around Grant Creek,
many spoke to one or more negative aspects of community in various moments throughout the
interviews.
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The population increase of Missoula was a major topic of concern for landowners and land
managers throughout the watershed. The trend was described primarily as “growth” (B2, 2; B1,
4; D1, 6) and “development” (B3, 3; C2, 3; C1, 6; D3d, 8), and those that mentioned it were
quick to highlight the impacts, such as encroachment (B5, 8; A3, 9), competition for jobs (B3, 8;
B5, 8), traffic (A1, 5; C4, 4; D2, 5); impacts on wildlife (A3, 11; C1, 6); and impacts on water
quality and usage (B5, 9; B4, 5; C4, 4). Several people brought up population increases (D3d,
B1, B5) and one cautioned that “there’s gonna be 200,000 people here in 30 years” (D3d, 18).
Some noted that this would lead to a destabilizing effect in the local economy and cited increased
competition in the labor force (B5, B3, 6; A3, 9). For some, the growth forecasted a concerning
bifurcation of goals between “people and the environment” (B5, 11), especially in regard to the
profit motive of developers (C1, 5), like the effect noted in subsection 3.4.2 Self-centered Ethic.
However, people did not only raise community negatives when discussing future growth. There
were a variety of current and past issues that were shared by some across the watershed, though
they intersected the varying Segments in different ways. In Segment 3, the impacts of Grant
Creek flooding had caused people to leave the community (A1, 3).
As much as people generally spoke to the value of personal experiences recreating, or described
it as a social good, many also flagged the impacts that people have on the ecosystems where they
recreate. In Segment 1, people expressed concern that the growing population of Missoula would
come up to recreate on the creek-side trail called Grant Creek Trail, which several people were
opposed to given the current impacts (D3c, 8; D2, 7). Another explained that “the concern over
that is the idea of traffic flow” (D2, 5), which was already a concern in the narrow Grant Creek
Road corridor, especially given the fire risk of the more forested Segment 1 (D2, 5, 7; D1, 3; D5,
6). Despite the enjoyment shared by the landowners and land managers in this Segment, they
expressed concern that it would become like other popular sites, describing how “the Blackfoot
was hammered” in recent years (D5, 9). One explained that people are “moving into town
[where] there’s no place for people to recreate or to get out of town, so [they] exploit--this is my
word—this area out here” (D3c, 15). The responses in Segment 1 yielded the most vigorous
objections to increased public access, with one participant saying bluntly that the solution was to
“keep them all out…once we’re here we slam the door…all for the cause of the environment”
(D3a, 8). This ran counter to the notes of inclusivity shared in other Segments, and this
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participant went on to express that their “concern is that the attitude and everything these days is,
let’s have everybody have an opportunity to enjoy this, which then ruins the things” (D3c, 17).
In other reaches, the primary concerns landowners had with recreation was regarding trespassing
(C2, 4) and trash that impacted their private property (C3, 3). However, even as one of these
expressed that “one bad apple spoils the cart, so [they] have a bad taste in my mouth for public
access,” they acknowledged that they have “met some great people” because of recreation (C3,
3).
Some participants expressed their view that the community of Missoula has declined from a prior
state of a stronger, cleaner community. One cited an article they had seen saying that Montana is
high on the list of the most “unfriendly” states (B5, 9). They said that this made them sad for
their community, because, as they said: “I like living here. I don’t blame anyone else for wanting
to live here” (B5, 9). On the other side of this, some participants who had moved to Missoula
described their frustration with “Montana native[s]” (D5, 8) that have more of an impact on the
environment than people from places where they’ve seen “what can happen” to the environment
from overdevelopment (D3d, 15). On a smaller, more interpersonal scale, one person spoke
about the neighbors that dump their lawn waste into Grant Creek, characterizing them as “not
bad people…just lazy” (A1, 10).
The issue of homelessness was raised by participants throughout the watershed. In Segment 2,
participants largely described one location that was concerning to them and their business and
property interests (B3, 2; B5, 2; B4, 3; B2, 2). One drew a direct connection between the increase
in Missoula’s population and “increased transient traffic” (B2, 2). Others spoke of their concern
that it was impacting the creek, describing use of “cleaners” (B4, 3) and the dumping of human
waste (B5, 2). Participants in other Segments expressed that the presence of homeless is
pervasive around Missoula. One mentioned run-ins with people living on their property near
Grant Creek while also expressing frustration about the “trash” at the Reserve Street
encampment (C2, 5). Another explained that they “don’t go fishing downstream on the Clark
Fork because of the human pollution” (D5, 7). Solutions offered by participants were mostly
vague. Some mentioned “getting the people off” (B3, 2) their encampments, or “not hav[ing]”
the camps (C2, 5) at all, while another just said that they have to say no to direct contact with
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unhoused people, “as hard as it is” (B3, 8). Several people described seeking help or solutions
from the local government and not getting very far (B4, 3; C2, 5; B5, 2; B2, 3). By and large,
most people felt, as one person put it, that “having folks living there along the creek is not…long
term sustainable thing” (B4, 6).
Several participants spoke about that more formal community structure of government, and its
negative impacts on their life and the health of the creek, though they expressed varying
perspectives. One asserted that the Missoula City Council doesn’t “represent the people…the
system’s broken” (C2, 12). They went on to discuss the overreach of County and State
infrastructure interventions on Grant Creek, saying that the neighbors in Segments 3 and 4 are
“tired of the government just messing with everybody all the time” like in the case of a public
meeting where “everyone’s voting on your property, and they really shouldn’t be doing that. It’s
not their say to do it” (C2, 10). As introduced above, many felt that the onus was on the “county
health department” to solve the “damage” done to the creek by the homeless (B5, 7). Another
participant outlined that the polarization of the “political environment” in the country at large has
led to nobody trusting anyone from either “side,” and has led to nobody being in “the middle”
(C4, 12). They went on to explain that this threatens the viability of efforts towards restoration
on private land and explained that the political history of the polarization needs to be addressed
for people to come to the table. The other participant noted how the emphasis on industrial
agriculture and the use of chemical fertilizers has a devastating impact on the creek and fish and
discussed that the government should do more to curb this practice towards a regenerative
approach (C3, 6).
On the more personal side, some participants drew direct connections between their community
life and the management of their land. One simply stated that their old age meant that they
“haven’t got a lot of property goals” (A4, 7). One described how during family hardship “it was
a tough goal” to manage their property (C2, 14). This person drew links between knowledge,
community change, and agency in saying that the “new generation of people…they’re
uneducated on [land management]…a lot of people cannot physically do it, or even have the
knowledge” (C2, 19).
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Two participants did mention the Covid-19 pandemic as a source of negative impacts on the
creek. One said that it has made public engagement and permitting difficult (C4, 6), while the
other mentioned that the discovery of “work from home” motivated many people to move to
places like Missoula and contributing to its growth (D1, 3). It will be important to track the way
Covid-19 affects ecological restoration practice going forwards.
Despite all of these concerns, some expressed ways to come to terms with issues like growth.
One explained that on many contentious local issues, there is “a lot of opposition, which is good
and healthy, right?” (D3d, 14). When it came to organizing principles for issues on Grant Creek,
one described that the problem isn’t gathering science, but instead “the problem is managing
people” (C3, 10), while another wondered how to coordinate to decrease fire risk: “how do you
get people onboard with doing that? …that’s a big challenge” (D2, 7). No one person offered a
complete picture of how restoration could be done, though one participant described their view
that it takes “somebody stepping in and saying we’re going to do this” (B1, 11).

58

3.6 Experience
In this section, I define Experience as the events, acts, or processes which are encountered, lived
through, and perceived by people. The Introduction of the Riparian Assessment notes the
potential to improve the “livability” (Appendix C, 4) and “‘aesthetic value of the creek’” (3) as
part of the impetus for a focus on Grant Creek, the experience of either the survey team or the
public we interfaced with was largely exogenous to the data recorded in the final report. The
theme of experience emerged in the interviews when I asked about the benefits and downsides of
being along the creek, as well as when I discussed the ways in which a restoration project could
change other people’s experience on, awareness of or actions towards, the creek. I draw this
theme into two broad subsections: 3.6.1 Positive Experience and 3.6.2 Negative Experience,
relying on the participants to explicitly define the relations as negative or positive.
3.6.1

Positive Experience

In response to these questions, participants from Segment 1 readily shared a variety of ways that
their time on the creek resulted in positive experiences, and in fact some of them were hardpressed to think of any downsides (D1, 3; D5, 2). They expressed these through many sensory
and affective details, including the sounds (D3a, 6; D2, 1; D4, 5; D5, 3) and smells (D5,3), while
many emphasized their appreciation for the visual quality of the vegetation and wildlife (D2, 1;
D1, 2; D5, 1; D4, 5).
Although some of the aesthetic experiences could be described as passive, it was nonetheless
clear that the experiences involved a form of engagement or participation in order to receive the
value. This link was clear in comments that illustrated specific experiences. One person
described bringing a “lawn chair, book, and a six pack” down to the creek (D4, 5), by “go[ing]
out there and sit[ting] by the creek” (D3b, 3), or going to “walk and climb, all those trees (D3d,
9) Even the example of kids “throwing pebbles” (D4, 5) makes this link intimately evident.
There was no shortage of positive language in Segment 1. In summarizing the experiences on
their property, participants from this segment described it as a “haven” (D3b, 16) against the
chaos of the world “news” (D3d, 8), offering “peace and tranquility” (D1, 3) towards a
“spiritual” (D3a, 8) feeling that left them grateful (D3b, 16; D5). The sense of ownership and
privacy seemed to heighten the appreciation, and one participant gushed with pride that “it’s
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wilder than what you’ll see on the Piegan trail in Glacier Park” (D3d, 9). These experiences are
certainly important and impactful, but even beyond these more affective benefits, the participants
also highlighted the link between the condition of the creek to the financial value of their
property. For many participants, the privacy afforded by the ambient sound was a benefit to
property value (D3b, 6; D5, 1), and along with the “natural air conditioning” (D2, 2; ), was
connected directly to a “financial benefit” (D2, 4). For those with water rights, being able to
irrigate out of the creek was a benefit to their ability to manage their property (D1, 3; D5). Here,
the positive associations often came with the knowledge, corroborated in part by the Riparian
Assessment, that Grant Creek is in good ecological health. As one participant put it, there was
enjoyment in knowing that the creek is “not developed, that it’s still pretty natural in its riparian
environment” (D2, 4).
But although ecological integrity of Grant Creek in Segment 1 was indeed the highest, each of
the participants in Segment 2 still referenced the aesthetic benefit of having a creek nearby (B4,
3; B3, 7; B1, 1; B2, 4; B5, 2). The creek’s condition was impoverished compared to Segment 1,
but the greenery and growth of the cottonwoods served the experience and led people to describe
positive experience despite the lack of age classes or vegetative species diversity. In fact, given
the surrounding Industrial/Commercial aspect of the Segment 2, one participant noted that “if
you’re kind of just right there on the creek, it takes away from that industrial-ness and gives it a
much more natural feel which I know many others, especially our customers prefer” (B4, 3). The
presence of wildlife was likewise noted as special in its contrast (B5, 2; B3, 2). Participants in
Segment 2 were quicker to link the positive experience of the creek, aesthetic or functional, to a
financial benefit, describing the value it provides to guests and customers who “like to walk by
it” (B3, 7) or see it as a “nice backdrop” (B5, 5; B5, 4). In this way, the working commercial
setting of the creek led people to more directly concede the instrumentality of the creek, noting
plainly that people and businesses “utilized the creek” (B3, 3; B5, 8; B4, 1) for its aesthetic and
material values. This close link between the creek and the financial value was echoed by
participants in Segment 3 and 4, where there was more Agricultural use. One participant put it
bluntly, saying it was the creek that “made the property usable” during the working season (A3,
4). Another highlighted the irrigation and stock water value of the creek (C3, 3).
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The Riparian Assessment makes clear that in Segments 2, 3, and 4, the various uses of the land—
Agricultural, Suburban, and Industrial/Commercial--though different in particular impacts, are
ultimately responsible for Grant Creek’s diminished reach scores. However, within the theme of
experience, it is interesting to note that the landowners and land managers noted many of the
same benefits seen in Segment 1. The vegetation and wildlife, especially in contrast to the
surrounding development in Missoula, figured eminently. People mentioned turtles, moose,
eagles, white-faced ibises, coyote, deer, and more (A1, 2; A3, 2; C1, 3; C4, 3; C5, 2). In the
lower reaches, fed perennially by springs, people enjoyed watching the water grow thick with
fish spawning in the Spring (C4, 7; C5, 10). One participant noted that although the creek is
primarily a benefit for the work, it served as a recreational outlet as well, saying that “you can
work all the time, but you can have some fun while you’re doing it” (C3, 5). Whether floating
(C2, 4), cross country skiing (A1, 3) or fishing (C5, 10), the value of undeveloped space and
“surface water” (C3, 3) was multifaceted wherever it was present. Though many of the reaches
in these lower Segments scored as degraded and “Not Sustainable” by the Riparian Assessment,
there was still a clear distinction between the creekfront properties and the development
surrounding it. By and large the benefits of the sound and peacefulness were echoed by residents
throughout Grant Creek (C5, 4; C1, 3; C2, 4; A1, 6; B1, 5)
Several participants across the segments made clear that the quality of the experience is in part
conditional upon the actions one takes. One described growing up and learning to pay attention
to the changing conditions along a river:
“we knew when to be away from the high water, we knew when we could play in
the water, float the ditch, float the creek, float the backwater in the river. So I
grew up with in my mind I think water is to me…it’s just…water and the forest is
just…nature’s just beautiful. So I don’t like when people let property become
rundown, I don’t like when creeks are left to do whatever and then all of a sudden
there’s a panic” (B1, 7).
Here, the aesthetic and utilitarian qualities are described as constituent of the experience of
beauty, along with the aforementioned engagement. But they also provide the foundation and
impetus for management of the land. In this way, even though the aesthetic conditions, like
“keeping [the creek] looking clean” was the stated priority, people expressed awareness of the
need to act in accordance with ecological principles (B5, 6). One participant linked the

61

experiential benefits to the obligation to act, saying: “The folks right along the creek have a more
tangible, quantifiable benefit from the creek and to me that kind of puts somewhat bigger
responsibility to the properties that are along Grant Creek” (B4, 5).
The questions about restoration allowed participants to speak further on the link between action
and experience. In describing the potential impacts a restoration effort might have on the creek
and community, in each segment there were participants that emphasized a potential experiential
benefit, depending on the approach. Several emphasized the importance of broadening public
accessibility (A1, 9; A3, 11; D2, 7), saying that this would “enhance the willingness for people to
spend money and put work” into such a project (B4, 9). These people also emphasized the
primacy of ecological integrity in this equation, describing that a restoration outcome would be
“a stream that has a lot of structure,” with “birds” (A1, 9) and “fish” (A3, 11). This was the case
even in more qualitative terms. One participant made clear that restoration work was needed to
“legitimize” (A3, 11) Grant Creek in the community, while others explained that the process of
restoration could help people “take pride in it” (B3, 12), or simply provide more “warm fuzzy
feelings” (B4, 9). For one participant, the restoration would be a link to the past, and that similar
to the restoration of old buildings, people would visit and say, “There is a Grant Creek…Oh gosh
it really did exist” (C4, 5).
A final aspect of this theme that emerged across the watershed was the link between the
experience of Grant Creek and a larger sense of identity. Several people tethered their experience
to Montana as a social object, saying “we appreciate Montana” (B2, 3), or explain a general
sentiment by simply saying “it is still Montana” (B5, 6). Another went more into depth in this,
explaining “there’s a reason we live in Montana. It’s not because we’re going to get really
wealthy being an investment banker. It’s because it gives us a lifestyle to be outside, that allows
us to hunt, fish” (C3, 4). In this line of thinking, people established that their identity as a
Montanan and as “outdoors[people]” (B5, 6) made them more likely to appreciate the
experiences and opportunity provided by the creek. In fact, some people drew contrast to the
“tourists, who may not live in places that are either so reliant upon rivers” (B4, 7) and are not so
aware how ecological health is crucial to their positive experience. Once again, the participants
outlined a link between experience and action. As one put it, Grant Creek is part of the “outdoor
experience” and if “the creek is unhealthy, the possibility of that use is diminished” (D5, 8).
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3.6.2

Negative Experience

Although some concerns about bears and minor erosion were raised in the upper reaches (D1, 2;
D5, 3), negative experiences were most clearly expressed in the lower reaches in Segments 3 and
4, where the Riparian Assessment outlined poor health, and low scores due to the damage done
by agriculture and development. The creek lacks much of its ecological integrity in these
Segments, and for many this was connected to the negative experience of it. People described
how the creek is running stagnant, leading to mosquitoes that “ruin summer” (A2, 2), and other
liabilities from children “tripping and falling in” (A5, 2).
While Grant Creek was described in many cases as an experiential positive across a range of
Riparian Assessment ratings, there were participants in these lower reaches whose dominant
experience with the creek was negative. One described the creek as a “hindrance” (A2, 4), and
another said that “fighting the battle” against the brush and flooding made it all negative (A4, 7).
For others, the negative experiences were more conditional, saying they disliked seeing trash
(C2, 7; B1, 5). One participant outlined the impact that negative experiences can have on care for
the creek by analogizing: “if someone goes into a place that’s kind of messy, or they’re less
likely to keep it clean” (B4, 7). The fact that Grant Creek creates areas of undevelopable
floodplain was a negative to some who would have sought to invest in housing on the creekfront
land (C3, 3; C2, 15).
People connected many of the negatives to wider issues that they see in Missoula or in the wider
world. Development in Missoula was a common source of negative experience on and around
the creek (C4, 4; B4, 3; D2, 4). People bemoaned the loss of farmland for its impact on local
economies and the rural identity of the valley (B1, 5; A3, 14). Several people described the
traffic frustration on roads adjacent to Grant Creek, which they attached to the growth of
Missoula (D1, 3; A1, 4). As discussed in section 3.1 Health, homelessness was tied to creek
health, but was also linked to a diminished experience, and even safety concerns, along the creek
(B3, 4; B5, 5; D5, 8; C2, 7). The larger question of population growth and public access in
Missoula was raised by a few participants. One said that being near “a fishing access, or Public
Access, is a miserable place to be… one bad apple spoils the cart” (C3, 3). Others criticized the
idea of a creekside trail, claiming that “The trail would be great, but at whose expense is that?”
(D2, 7).
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Similarly, restoration was also viewed skeptically by many. One said restoration offers “no
benefit whatsoever” to the landowner (C2, 15). Another offered concerns that restoration would
lead to them getting “lopped off the creek,” potentially losing their ability to experience the value
of the water due to onerous regulations that would be imposed in the process (C4, 11). One
mentioned the hurdle of communicating the value of a healthy creek, saying that currently people
often dislike when there is “a creek running through your backyard but you cannot touch it.” (C3,
12). For several people, restoration recalled the contentious Mullan Trail flood prevention
project, and as a result was associated with bad memories (A2, 1; A4, 1; A1, 1; C2, 1).
Nevertheless, one of these people ultimately said that if restoration was done “in the right area” it
could be beneficial (C2, 16). Another of these skeptics similarly proceeded to reframe
restoration, saying that “It depends on who you’re doing it for” (A2, 10). They said that it
shouldn’t be done simply to satisfy one Homeowners Association, but “if you’re doing it for
Grant Creek I think it’s a positive and that should be good” (A2, 10). For others, the negative
condition and experience of Grant Creek made it abundantly clear that it “needs to be taken care
of,” saying “It’s a liability. It’s ugly. It’s negative…Start right there to where it’s beautiful out
the back door. Where children play, where people enjoy themselves. Clean it up. Make it
positive” (B1, 11). For some participants Grant Creek’s unclear identity as a ditch or a stream
figured intensely in their experience and understanding of restoration need. One said: “I resent
the fact that they want me to believe that changed when in fact it hasn’t. And now to make it
worse, it’s not even clean. So the water is not moving in an efficient manner” (A2, 7). This
suggests that acknowledging the historical context is crucial for the success of any restoration
project. In this theme in particular, it is clear that it would be valuable not just for understanding
ecosystem conditions or the social history of the place independently, but for recognizing the
relations between.
As discussed in subsection 3.6.1 Positive Experience, a sense of identity was part of the positive
experiences many participants felt. However, on the other side of this, certain aspects of identity
were heavily criticized, notably by people that did not grow up in Montana. One said “I’m not
willing to believe that Missoulians or Montanans in general care about the environment. My
experience here having grown up in Oregon, this is really different” (D5, 8). Another outlined
how native Montanans were prone to abusing an ecosystem in the interest of enacting a Montana
identity with “rodeo ranchettes” (D3d, 15). This participant actually celebrated outsiders coming
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to Montana and buying land because they have seen the ecological impact of “a million and a
half people” in other cities and states and will be more likely to “cherish” places like Grant
Creek.
Despite many of these negatives, however, many people raised the same issues named above
while couching them within a larger understanding of the community and creek. The cost of
maintenance was called “part of it” (C5, 5; C2, 18). One participant acknowledged that “with
growth comes change” One came to terms with safety, acknowledged that there are dangers that
“go with any waterway” (B4, 3). Flooding was an issue, but one participant said, “it’s just part of
it, nothing to get all worried about” (C5, 5). This same participant even spoke in acceptance of
mosquitoes, saying “they’re just country boys, trying to make a living” (C5, 5).
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3.7 Legal Designations
As participants shared their perspectives on the relations on Grant Creek, they referenced local
and state environmental law as enabling, restricting, and overall shaping the current socialecological situation. In this section I introduce a selection of laws and rules that have played or
will play a significant role in the watershed, and I discuss these in three subsections that I
identified as emergent themes in coding the interviews. These include: 3.7.1 Water Rights; 3.7.2
Property Ownership; and 3.7.3 Waterbody Designations.
3.7.1

Water Rights

The Montana State Constitution was adopted in 1972. It holds that “[a]ll surface, underground,
flood, and atmospheric waters within the boundaries of the state are the property of the state for
the use of its people” (Mont. Const. Article IX, section 3(3)). Water thus belongs to the state, but
a member of the public can hold a water right, which is defined by the Montana Code Annotated
as “the right to use water” (Section 85- 2-422, MCA). Shortly after the MT Constitution was
adopted, the state moved to organize a system for adjudicating the water rights that had been
claimed in the previous century of settlement. The Montana Water Use Act was made effective
on July 1, 1973. It was passed to comprehensively address the issue of water rights in Montana
and it systematized the prior appropriation doctrine more colloquially known as “first in time,
first in right” (Water Policy Interim Committee 2018). It established a process for adjudicating
and formalizing all prior water rights, and it centralized a records system and provided a process
for permitting and allocating water going forwards. The Montana Department of Natural
Resource Conservation was given primary responsibility for administering this system, and the
Montana Water Court, overseen by the Montana Supreme Court, rules on the legal disputes.
While this provided much more structure for identifying and enforcing water rights, the
adjudication is ongoing to this day.
Grant Creek contains some of the earliest water rights in Montana, dating back to 1867.
According to the MT DNRC, the customs surrounding the prior appropriation of water rights are
rooted in the California Gold Rush. In Montana, the earliest water rights were often claimed
where a narrow stream entered a wider valley, where there was plenty of water and there was
room to live and settle (Water Policy Interim Committee 2018). The early water rights on Grant
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Creek are placed near present day Broadway, where the stream runs into the wider Missoula
Valley.
One participant described the importance of Grant Creek in Missoula history, saying
“historically there were five big ones pulling water off of [Grant Creek]. It was instrumental in
the early beginnings of Missoula for farmland to irrigate” (A2, 2). For those that hold water
rights, it was described as a clear benefit in that they “get to pump water” (D1, 3) and “irrigate”
(D2, 1).
Despite the 1973 system, there is still a degree of obscurity to these rights. On the ground, only
physical signs like pumps, ditches, and headgates—if any sign exists at all—mark water rights,
and when walking the creek there is no way to ascertain if these are legally held without
searching a complex online database. During the Riparian Assessment there was uncertainty
about whether a diversion was active, inactive, in disrepair, or wholly illegal. There were a
variety of small pumps tucked into the willows and dogwood along the creek, and these led to
lawn sprinklers or gardening hoses. These were noted while conducting the Riparian
Assessment, but the purview of the study was not to corroborate whether those rights were legal
or not. The earliest rights link bonds of ownership between properties that now have highways
and subdivisions between them, obscuring the networks of rights and liability. On top of failing
infrastructure and overgrown ditches, this uncertainty casts a shroud of obscurity over the whole
question of water rights. This uncertainty was noted by several landowners. For one participant,
it was evident that the diversion of water and the associated infrastructure clearly had an impact
on the creek, but they ultimately stated, “I don’t know what their agreements are, never looked
into them…it hasn’t affected us” (B2, 2).
Though the rights confer legal authority over the water, they are still to some degree conditional.
For one thing, water rights are severable from property rights. One participant mentioned that
they “once had a water right” (C2, 2) but they sold it off to the County. That same participant
said that the “government should not be in the business of buying water rights” (C2, 9). They
were referring in part to how in 2021, the City-County of Missoula, along with a coalition of
nonprofits, bought the water right for a large diversion off of the Clark Fork that flows into Grant
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Creek. Another participant noted that “no one wants to give up water rights because you
generally don’t get them back” (B2, 8).
To receive the value of a water right it must also be enacted. For water to flow in the desired
directions, landowners and land managers have to maintain infrastructure and pay close attention
to the flows and dynamics of the stream. One manager described clearing the ditch, in order “to
keep the water flowing” (B1, 1). They said: “legally I don’t have to, but I just do. I like it to look
good” (B1, 8). Another highlighted the need for a consistent management strategy, especially in
the transition from Field-Dougherty Ditch to Grant Creek, asking “why doesn’t the county
maintain the ditch better?” (A2, 3). In the past, Ditch Riders patrolled and cleared vegetation
from the ditch, and their services were crucial for its function as a reliable source of irrigation
water. One participant told a story about a Ditch Rider who spent too long at lunch and forgot to
turn off an herbicide drip meant to kill algae, and it led to the killing of all the fish in lower Grant
Creek (C5, 2).
Despite its importance to the surrounding lands Grant Creek doesn’t have as much water for as
long as streams like Rattlesnake Creek nearby. Even in Segment 1 people would only rely on
water for “about a month” (D2, 1). One participant expressed that their concern for fish habitat
and seasonal connectivity led them to direct “water back into the creek to keep a natural flow”
(B2, 8), and pay attention to the amount of water flowing in a given year. Another explained how
in the course of their family’s use of the creek, they have grown to attend more closely to the
fishing in the creek. Whereas early on they assumed “water that comes out of [the stream] was
coming out of the river, so irrigation ditches were considered part of that deal. [They’d] say, by
May 1st [they have] water rights and ditch rights, so the same goes for fishing” (C5, 3). In
discussing restoration, one participant cautioned against getting embroiled in the “water right
issue,” claiming that it is a “realistic” to recognize that water rights place limits on restoration
opportunity (A4, 9). However, the gray area of legal uncertainty and flexible praxis makes water
rights yet another aspect of land management that should be investigated relationally and
incorporated into stewardship recommendations or restoration plans.
In 2020, Congress ratified the Montana Water Rights Protection Act, and it was signed into law
by President Trump later that year. This Act, more commonly called the Water Compact, was
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passed to quantify and recognize federal and tribal reserved water rights, and notably it allowed
users to register previously unrecorded existing uses on the Flathead Reservation. Given the
Hellgate Treaty’s language reserving off-reservation waters in “usual and accustomed” places for
the Confederated Salish and Kootenai Tribes, one participant loosely addressed the recent Water
Compact, mentioning that it may impact the water rights on Grant Creek (C4, 9). Although
mentioned in this case, it is unlikely that this Act will have bearing on the water rights on Grant
Creek.
3.7.2

Property Ownership

As settlers from the United States moved West to claim land they displaced and killed
Indigenous Peoples that had inhabited the land since time immemorial. The Missoula Valley is a
patchwork of private and public property, and it is the living legacy of the process of settlercolonial disposition. The doctrine established by the Supreme Court in Johnson v. M’Intosh
(1823) held that land could be transferred from the original inhabitants of the continent to the
United States through “treaty or conquest” (Coggins 2014, 52), and this was carried out through
the settlement of Missoula. The tribes that lived in the Missoula Valley were weakened by
racism, violence, and disease, and in July of 1855 "leaders from the Salish, Pend d'Oreille, and
Kootenai" met with Governor Isaac Stevens and signed the Hellgate Treaty (CSKT 2018). With
this treaty, and the subsequent forced expulsion of the Séliš from their cherished territory in the
Bitterroot Valley, the tribes were significantly weakened and were prohibited by force from
accessing their traditional hunting and foraging lands, although they believed they had secured
rights to do so. They were pushed onto the Flathead Reservation, away from the Missoula Valley
and Grant Creek. The history that followed imposed a system of private property on the
landscape.
The Riparian Assessment was bounded in part by these property delineations. The CFC decided
to survey the roughly 10 miles below Snowbowl Road as opposed to the entire 18 miles of the
creek in part for efficiency, but also because of the preliminary knowledge and assumption that
the less impacted National Forest Land was less degraded by human impact. For the Riparian
Assessment, although Grant Creek is State land, CFC decided to call all landowners and approve
access with them. This effort prevented any awkward encounters in which legal technicalities
would have to be argued on an interpersonal basis. Although many people welcomed the work,
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several properties refused access, and CFC declined to survey these on the ground, opting for
satellite estimations of health. This reveals the meta-legal level through which private property is
enacted.
Some participants had purchased the land themselves (D3d,b, 1; D2, 1; D1, 1; D5, 1; A2, 1; A4,
1; A1, 1; C1, 1; C4, 1) while some had the property handed down from family members (C2, 1;
C5, 1; A3, 1). Some noted the history of the settlement of their land as homestead (D4,1; C4, 1).
Although they held the title to the land, several landowners described their tenure in a longer
timeline, saying they wanted to “leave it better than the guy before me for the next guy” (D4, 7),
and “keep it in the family” (C2, 5). Others described lease or group ownership agreements for the
management of the land, including much of the Industrial/Commercial area (B3, 1; B5, 2; B4, 1;
B2, 1; A5, 1; D4, 1; C2, 11). The creek is also bordered by Homeowner Associations (HOAs),
several of which have common area around the creek, which they designated as natural. In these
cases, participants noted that they were “equal owners” (C1, 1) with the others in their
neighborhood. These HOA’s have by-laws that added their own particular layers of protection
and enforcement. County zoning also modifies what is allowable on private property, providing
designations for construction and land use. However, some participants noted that government
intervention into previously private property, like the purchase of the Flynn-Lowney Ditch, is a
“big problem” (C2, 9) and that it’s “got some people in an uproar” (B1, 9).
In the history of land ownership in Montana, there are further disputes over land ownership,
whether private, state, or federal. The Supremacy Clause (Art. VI, clause 2) of the US
Constitution establishes that federal laws are the “‘supreme law of the Land,’ notwithstanding
conflicts with state law” (Coggins 2014, 131). Since US v. Gratiot (1840) the US has had the
Constitutional authority and power through Congress to dispose of land through the Property
Clause (Art. IV, § 3, cl. 2). Nevertheless, in Martin v. Waddell’s Lessee 41 US (16 Pet.) 367
(1842), the Supreme Court held that the title to lands under navigable waters passed from the
British Crown to the original colonies upon the establishment of the United States, provided they
were used for the common good. This right was then passed to the states subsequently admitted
to the United States under the Equal Footing Doctrine, which is grounded in Article IV, section
4, clause 1 of the Constitution. This practice was affirmed for states like MT through the
Supreme Court’s ruling in Pollard v. Hagan 44 US (3 How) 212 (1845) (Coggins 2014, 62-64).
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This system of private property and the administration of the State trust was described, enacted,
and qualified in various ways by participants through the watershed. For some, the management
of the creek was made simple by the fact that their “property goes right up to the banks” of the
creek, and they are technically not responsible for its upkeep (B4, 1). But property lines on an
active stream are not always so easy to decipher. In one case, a survey error led to a mistaken
boundary which caused a spat between a landowner and the MT Department of Transportation
that only ended when a lawyer physically got up on a berm that clarified the location (A4, 1). For
another, the redirection of Grant Creek after the County’s flood control work split their property,
leading to them having a portion of land that is inaccessible to them (A2, 1). Others brought up
fiscal concerns, describing the burden of property taxes (C2, 11; B2, 1) that can lead to the
pressure to subdivide ranch land (C2, 11). A few mentioned the benefit of conservation
easements for reducing the tax burden (C5, 6; C4, ; D2, 8) or liability (A4, 2) on their land.
3.7.3

Waterbody Designations

The question of Grant Creek’s identity was introduced in section 3.2 Knowledge and section 3.6
Experience, but the legal designation of a waterbody is crucial for a full portrayal. The 2021
Riparian Assessment compiled a snapshot of the current health of Grant Creek, and the surveyors
proceeded down the channel through which most of the water flows each year. However, it does
not explicitly include the historical trajectory of Grant Creek, which complicates the story. This
is also layered with contradicting participant perceptions, leaving several knots to unravel before
beginning the legal analysis of restoration.
In order to manage the waters and lands of its streams, the state of Montana passed the Natural
Streambed and Land Preservation Act of 1975. This is commonly called the 310 Law, and it
governs activity on “the natural rivers and streams, and the lands and property immediately
adjacent to them” in accordance with Article II Section 3, and Article IX of the MT State
Constitution (The Natural Streambed and Land Preservation Act 2020, 3). The Act defines
stream as “any natural perennial-flowing stream, or river, its bed and immediate banks. The term
does not include a stream or river that has been designated by the Board as not having significant
aquatic and riparian attributes in need of protection or preservation under Section 75-7-102,
MCA and Rule 7. Activity is defined as “a physical alteration or modification to a natural
perennial-flowing stream or river, its bed or its immediate banks” (The Natural Streambed and
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Land Preservation Act 2020, 3). ‘Physical alteration or modification’” means human caused
actions resulting in the placement, removal or disturbance of any nature or character” (4). If a
landowner wants to do work in these lands, they have to apply for a free 310 Permit, which is
reviewed by the Boards of entities called Conservation Districts. These Conservation Districts
adopt administrative rules and employ staff that reports to a Board of Supervisors that makes
final decisions within a public process. The Missoula Conservation District administers lands in
the County outside of the 1946 Missoula City limits, and Grant Creek falls within this
jurisdiction. However, its particular history of irrigation complicates its status in this regard. The
Act holds that “[t]hese rules do not apply to ditches, intermittent streams or wetlands not
associated with the bed or banks of a stream” (5). Given that “[t]hese rules apply to projects on
natural perennial flowing streams, or portions thereof [emphasis added],” the Board’s
determination of applicability is key, and their discretion has had direct bearing on the treatment
of Grant Creek (The Natural Streambed and Land Preservation Act of 2020, 5).
The discretion of this Board is crucial for an understanding of the praxis of 310 law. Grant Creek
is currently discussed as perennial with intermittent stretches, given that water in Segment 1 and
Segment 4 runs all year. The Riparian Assessment did note that Grant Creek is currently an
intermittent stream, and that the water drains into the Missoula aquifer in the porous sediment
left by the impacts of Glacial Lake Missoula. This effect led people to make statements like “the
creek doesn’t exist” in the lower reaches (D3d, 4). However, it is still addressed by the MCD
given that it is an intermittent stream that has an impact on a perennial body of water, namely the
Clark Fork River. On August 9, 2021, the Missoula Conservation District discussed a proposed
action in Segment 2. During the discussion it was noted that in 2010 the Board voted to take
jurisdiction of Grant Creek in two portions, from “the headwaters of Grant Creek to Express
Way and then again from Mullan Road to the Clark Fork River “ (Missoula Conservation
District 2021, 2). They then proceeded to unanimously carry a motion extending the jurisdiction
another quarter mile down to “the Field-Dougherty Ditch diversion below International Drive”
(MCD Minutes 2021, 2). Grant Creek is thus currently excluded from the MCD oversight in the
entirety of Segment 3.
The Board is directed to base decisions “on data, hydrology, maps, etc.” but is also given latitude
through standards like “unreasonable depletion,” and it aspires to protect “natural stream habitat
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and function” (11). Even still, there is no official setback for a 310 permit, and it deserves
mention that Conservation Districts are limited in enforcement by staff capacity, which varies in
different places and on different years.
Through the course of my interviews, one of the most distinct divisions between Segments was
the characterization of Grant Creek as a ditch as opposed to a stream. In the lower reaches, where
there was significant agricultural use, people would hear my questions about Grant Creek and
still fall into calling it a ditch in their answers (A3, A5, A1, A4). As one participant outlined,
“[e]ven on national maps…Grant Creek stops at the highway, and then it starts as
[Field-]Dougherty ditch from Broadway” (A3, 13). One participant made clear, as some others
did as well, that when they bought property—as recently as 1998—the waterway by their house
was known as Flynn-Lowney Ditch (A2, 1). However, in Segment 4, where perennial springs
feed flow year-round, participants emphasized that they knew it as a creek (C2, 4; C5, 2).
However, they did also note the significant impact irrigation usage has on the flow rate in the
creek (C4, 2). For one participant, the network of ditches that makes up the Flynn-Lowney Ditch
and Grant Creek is all part of the same ditch system (A3, 14).
In the legal context provided above, it is clear that the distinction between ditch and creek are not
just a matter of fuzzy perception. The decisions of the MCD Board bear heavily on what a
landowner or land manager can do with, on, or near the waterway. However, despite the legal
framework, participants mentioned uncertainty of the exact permitting process (C4, 6) and said
that the government could do a better job of “spread[ing] the knowledge” (C3, 6; A4
“all government organizations are out there doing something, the number one thing they can do
is spread the knowledge” (C3, 6) (A4, 10). They lamented the “rigamarole” (C4, 3) and “red
tape” (B5, 5) that limits their actions. For one participant, there was no clear answer as to the
identity of Grant Creek as stream or ditch: “we found in certain documents it was irrigation ditch
and other documents it was Grant Creek…we did our septic I had to be 200 feet from the
irrigation ditch, not Grant Creek” (C4, 3). For one rancher, regardless of whether it was a ditch
or stream, it simply allowed “irrigation earlier, and [was] more cost effective because it was
natural” (A3, 4). The Hellgate Ditch Authority pre-dated the MCD and was hired by the water
right holders to maintain the ditch as a ditch. Between vegetation clearing (A2, 7) and herbicide
(C5, 2) they kept it “clean” and usable, but at evident ecological cost that persists to this day (C5,
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2). As the area was developed as suburbs, and as ranchers transitioned out of agriculture or died
(A5, 7), the Ditch Authority was ended. One participant said the “ball got dropped” in the
transition from this more nimble and effective activity to the MCD’s often complex
environmental permitting process. They said: “The county decided they wanted to protect the
fish and the integrity of Grant Creek…and then all of a sudden there’s just a shift in verbiage.
And in that shift in verbiage is a shift in people’s mindsets too” (A5, 5). However, restoration
and ecologically based management “never came to fruition in any given cohesiveness” (A5, 6),
and this participant staunchly claims: “You call it whatever you want to call it, but it’s a ditch”
(A2, 5). The change in legal oversight and jurisdiction was received in this way as a top-down
change that didn’t properly acknowledge the historical landowner relations with the waterway,
and it has harmed the health of the people and ecosystem involved. This same participant
summed the history up incisively: “now its role has changed. I think we need to embrace that and
change Grant Creek to a new entity…It’s like stuck halfway in the past and half in the future, not
in either place” (A2, 8).
On the side of federal oversight, the Federal Emergency Management Agency designates and
administers Special Flood Hazard Areas (SFHAs), classifying areas differently based on the
probability that they will flood on any given year. These areas are relevant to new developments
as well to the history of social-ecological relations in Grant Creek. Some landowners were aware
of these designations, with one mentioning how it affected their choice to buy, saying the
previous “owner had some FEMA reports to indicate that it was not in a flood zone. So we’re
about five feet above what they consider to be the flood zone here along the creek” (D5, 1). As
noted in the Introduction, a large flood in 1997 did extensive damage to homes the Mullan Trail
subdivision. It was ruled that the County had approved the development without properly
informing residents. Some people left the area, and one of the houses was purchased by the
County to be removed from the flood zone (A1, 3). One described how ultimately the
subdivision “took responsibility” and homeowners received compensation for it, but “most of
them moved and did not repair the creek” (A4, 3). The flood control work that was done after
this event was deemed a priority, but several residents described how it did not fully rehabilitate
the riparian corridor, nor did it finally solve the flooding concerns, and on top of this it was not
done with the consent of some adjacent landowners (A2, 1). Others described the impact of
SFHAs as limitations to development. One described how a landowner left a buffer around Grant
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Creek somewhat incidentally, saying that they “would have liked to build down in the 27 acres
that’s in the floodplain if [they] would have been allowed to” (C2, 6). Another lamented that
their property doesn’t appreciate the way developed ones do (C3, 3).
Federal legal mandates also interact with Grant Creek where it flows near the Missoula County
Airport in Segment 3. The Federal Aviation Administration (FAA) in the Department of
Transportation is mandated to promote and regulate air travel in the United States.

In order to

mitigate the potentially hazardous impacts with birds, the FAA has a Wildlife Hazard Mitigation
Program that collects data on risks and recommends actions while remaining in compliance with
the National Environmental Policy Act (NEPA). The Missoula County Airport is governed by a
board that attempts to balance these concerns locally. The concern for habitat on Grant Creek has
been a concern in the past, and several participants noted that it would be a potential hurdle for
restoration (A5, 2; A3, 12; C4, 12). One participant noted that the FAA had prevented ranching
on their leased land due to the proliferation of pigeons associated with cattle (A3, 12). This
participant went on to describe that their efforts to reduce avian habitat by removing trees had
destabilized banks, and that the removal of cattle from the land use resulted in more gophers,
leading to more raptors in the area (A3, 12). The particular history of this Segment, along with
the various legal mandates associated, are crucial to acknowledge in the conversation about
restoration of Grant Creek.
Some property owners spoke of their concerns for the risk of injury and the potential resulting
tort liability. Some mentioned the hazard of trees falling (B4, 3; B5, 5), but several others
described concern for children falling into the creek, especially where it had been ditched (A2, 8;
B1, 5; A4, 2; A5, 2; C4, 11).
Perceptions of restoration were also in part a function of these legal concerns. Participants
wondered if after restoration their property taxes would increase in order to pay for
implementation or maintenance of restoration (B3, 11; B5, 11). One was fearful that it would
result in “restrictions put on the ditch after the fact” (C4, 11).
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3.8 Restoration
Ecological Restoration can often be a shorthand for a multitude of intentions and strategies for
interventions on human-natural systems. In the Riparian Assessment, restoration is not explicitly
defined per se, but the introduction provides a statement of need and vision for Grant Creek:
A restored Grant Creek – especially in its hard-hit lower reaches – would
create a healthy physical environment that is resilient to change and rich in
the natural capital that underpin livable communities. Such a restoration,
gusseted by a strong civic commitment to a healthy future for the creek,
could provide a template for growth that is grounded in balancing
community and ecological needs, and that incorporates safeguarding and
reviving natural resources as a core tenet.
In the report, each reach received a Reach Summary as well as an outline of Restoration
Potential and a score, Low, Medium, or High, based on a qualitative practitioner
assessment of the ecological condition and stability as well as the perceived social and
technical conditions that would allow for work to be done in each area.
In the interviews I asked participants a series of questions about ecological restoration:
1. Intro: As you probably know, a lot of people are talking about ecological
restoration of certain parts of Grant Creek, especially where it flows near the
airport and towards the river.
2. Just to start, what comes to mind when you hear the phrase ecological restoration?
3. Do you think the creek needs to be restored in any specific ways? Why or why
not?
a. Probe: Where? How?
4. What would “successful” restoration look like?
a. Are there particular things you’d like to see done through the restoration
process? [enhanced? Or repaired?]
5. What challenges do you think the restoration project might encounter?
a. In what ways do you think a restoration project will influence the way
people think of the creek? Will it change actions?
In this section I will address restoration through three subsections: 3.8.1 Definitions; 3.8.2
Process; and 3.8.3 Outcomes.
3.8.1

Definition

When asked “What comes to mind when you hear the phrase ecological restoration?”
participants provided several very robust answers that shared many key features with the SER
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definition, which describes restoration as “the process of assisting the recovery of a degraded,
damaged, or destroyed ecosystem to reflect values regarded as inherent in the ecosystem and to
provide goods and services that people value” (Gann et al. 2019). Instead of “assisting,” people
used words of engagement like “bring” (D1, 7; B4, 7; A4, 9; A5, 4) or “intervention” (B4, 7),
although one outlined a definition that shared many similarities with the multi-faceted SER
definition: “It’s like clearing the way so that things can be as natural as possible, given the
natural constraints that we have with the population and buildings and animals and all these kind
of things” (D3b, 17). One participant put an emphasis on the primacy of anthropogenic
degradation, saying restoration is done “on something we’ve already screwed up” (C5, 8). The
values inherent in the ecosystem were summarized as “health” (D4, 9; B2, 7) or “natural” (A2,
10; A1, 8; A5, 4; C1, 7; D3b, 17; B4, 7; B2, 7). People colloquially enshrined nature as an entity,
with one saying, “I know what ecology is but I think more towards Nature itself” (B1, 9) and
another one outlining that “successful restoration is bringing it back to Mother Nature originally
had it, as much as possible” (D1, 8). Some used the noun “good” (A2, 10; D2, 9) to describe
future focal goals, which reflects the SER definition.
Others struggled to outline a clear definition, falling back on a somewhat of a tautology, saying
“obviously restoration means to restore it” (A4, 10) or “restoring is…preserving the land, like
restoring it…protecting it” (B3, 9). Some eschewed a formal definition, readily admitting that
they did not know (B3, 9), offering analogies like “there’s a pothole you patch it” (D4, 9), or
asking me what I thought it was, in which case I emphasized that I wanted to learn their
perception from them. Instead of a denotive description they emphasized the process itself,
describing “[p]lanting of plants like trees and brush, thinking of bank stabilization” (A3, 10), or
creating “a streambed, with all the ups and downs and pools and current” (A2, 10). One applied a
long-term plan of guiding the “soil from bare soil to desertified soil to agricultural soil to
deciduous soil to conifer soil, all along the order of succession” (C3, 7). Some illustrated their
working definition through examples from the region. These included restoration of the Upper
Clark Fork (C4, 8) and Madison Rivers (B1, 10), Ninemile Creek (B5, 10), the Milltown Dam
project (C1, 7), and the Lee Metcalf Wildlife Refuge down the Bitterroot (C4, 9). Another
described the restoration of their favorite creek—post-logging—in Oregon, or the reintroduction
of wolves in Yellowstone (D5, 7). One pointed at the work being done by the Confederated
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Salish and Kootenai Tribes on the Jocko River (A4, 10), and another described how the Coeur
d’Alene Tribe broker with landowners to restore streambeds (C4, 12).
The SER definition includes human interests, describing the “goods and services people value”
(Gann et al. 2019), but interestingly many people were unsure how to express this balance.
Whereas in Segment 1 there was a greater focus on solely the ecological features, those in
Industrial/Commercial and Agricultural Segments 2, 3, and 4 raised more concerns from an
anthropocentric view. Some were outright cynical, saying “I don’t know if it’s possible” (A2, 10)
and “you would love to have the idea that you’re going to bring it back to what nature had. But
then you also have a reality check. And say that that’s not possible. It’s not going to happen,
you’re fighting too much interest” (A4, 9). One said the emphasis on supporting the ecosystem is
something “people are wary of” (C4, 12).
The terminology was in one case used more figuratively, with one saying “I like restoration. I
like to keep the old stuff. I think that’s cool” (C4, 12). In this case, the participant blended the
definition used in construction to connote the term.
3.8.2

Process

Restoration process varies from site to site and over time. Participants animated their particular
definitions of restoration in and through descriptions of restoration practice. Several people, from
across all four Segments, placed restoration on a continuum with the rest of their management
practices (D3b, 17; A3, 9; D5, 1; B1, 8; C5, 1). By the same token, some criticized how on
occasion things that they would like to do and see as a form of restoration are prohibited by
environmental regulations (D4, 6; B5, 5) like “310 permitting” (C3, 6).
People used process language like “encourage” (D3d, 17), “reshape” (B5, 10), and “plant” (B1,
10), though not everyone placed only humans as the subject; one said, “I think waterways have a
way of healing themselves given half a chance” (B4, 8), and another said that to this end humans
should “leave it” (B5, 7). One threaded the needle by offering restoration as a way to
strategically intervene without overreaching: “You have intervention that would help to restore it
back to a more kind of natural, naturally functioning ecosystem” (B4, 7).
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The Riparian Assessment incorporated the Total Maximum Daily Loads (TMDL) report from the
MT Department of Environmental Quality (DEQ), which states in their “improving the effective
shade will be the primary mechanism for implementing and achieving the TMDL.” Additionally,
they say that “[i]f warranted and practical, users may consider changes that increase instream
flows, and/or reduce warm water return flows in Grant Creek” (DEQ 2014, 7-51). The DEQ also
contracted with Tetra Tech, who investigated a series of scenarios through their QUAL2K
model. On Grant Creek, it was estimated that a combination of a “15% reduction in water
withdrawals…with increase[ing] shade to reference levels along certain segments,” combined
with adaptive management, would result in up to 2.1° F of temperature reduction in both local
reaches and nearly the entire stream (DEQ 2014, F-5).
In the interviews, no one participant outlined a comprehensive vision, but many added specificity
by describing “heavy equipment” (B5, 11), adding “bentonite” (C5, 8; A4, 7), planting shrubs
and trees (A3, 10; A1, 1; C1, 5; C2, 16; C3, 7), redesigning and redirecting the stream (C2, 14;
A1, 8), or implementing more aggressive management, saying “spray the weeds, do whatever
you gotta do, just make it look natural” (B1, 8). Some were more cynical, criticizing that some
try to “weed wilderness” (D5, 5), or just being pessimistic about the practicality (D5, 7). Another
said “you’re not going to move that creek. Not the way everything’s built up right now” (A1, 8).
Several cautioned that the financial cost of restoration could be prohibitive (B1, 9; D2, 9).
Participants expanded further on this connection to social practice. Many outlined the need for
community involvement (B1, 12; A5, 5; B2, 8), saying that without it there will be opposition
from interest groups and stakeholders (B2, 9), and one outlined that this can leave a tension
between “people and the environment” (B5, 11). One loosely suggested a collaborative
approach, saying “I’d like to see some of these good minds all get together. Kick this around, see
what they can come up with” (C5, 9). But participants also raised concerns that extended beyond
the restoration project. One made clear “if you want to restore the Clark Fork River [the
homeless] have got to go” (D5, 7).
3.8.3

Outcomes

Participants also outlined their view of the restoration outcomes, both for Grant Creek and in
general. Participants across all four Segments described restoration as returning an ecosystem to
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a former condition, saying that it would involve bringing or getting it “back” (B2, 7; A5, 4; C4,
3; C1, 7; C4, 12; D1, 7; B4, 7; B2, 7; A4, 9; A3, 13) to a prior state, which many of these
participants said was more natural than currently exists, and would have greater ecosystem
functionality across criteria like flows, wildlife passage, aquatic life, and bank stability. Some
speculated on where Grant Creek may have flowed before being ditched or moved (B2, 7; A5, 4;
A3, 13), one said “25 years ago” (B1, 8), while another simply left it as a question: “to what
stage?” (D5, 6). None pinpointed a particular time period or explicitly referenced the settlement
of the Missoula Valley and the colonial displacement of the Indigenous residents. Neither did
any participant confidently describe the prior location of the flow, often deferring to outside
experts (A3, 13; A5, 5).
People shared various ideas to illustrate the potential outcomes for Grant Creek. They described
the future creek as “beautiful” (B1, 11; A2, 3), with clean water (D5, 7), fish habitat connectivity
(B4, 8; A1, 7; ), stable banks (C2, 15), meanders (A1, 8), and reduced erosion and sedimentation
(D2, 10; A3, 10), among others. Some even emphasized a holistic approach, saying that it needed
to be a creek all the way down “not some of it all over the place. Not you know, a modge podge
[sic] of a bunch of ideas that never came to fruition” (A2, 6). Although some were willing to
propose the possibility of perennial flow, it was also noted that this condition might not be the
prior state for Grant Creek (A5, 5; B2, 7; B4, 8).
Many outlined the potential for social-ecological relations to change through restoration as well.
Participants expressed interest in making the stream “usable” (B2, 8) for local livelihoods and in
making it a place for families and recreationists to enjoy (B1, 11; D3d, 17). They also explained
how a project could foster community “pride” (B3, 12). One described the impact on stream-side
landowners thusly:
“If you spend all this time cleaning up your 35 feet and creekfront and make it
look nice and somebody comes along and throws a bucket of trash. A) you might
be so inclined to politely educate them on why they shouldn’t do that. Or even if
you didn’t see it happen you’re gonna make sure that it’s picked up” (D4, 9)
especially if people were involved (D4, 9).
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Others echoed this change in sentiment, and one even loosely connected the restoration of Grant
Creek to a broader field of practice, saying “we may be less likely to bulldoze her over…maybe
that spurs other people to get more restoration type situations” (C4 14).
Others described it in the inverse, sharing what they thought should not happen. Participants said
restoration shouldn’t be “just slap a band-aid and hope for the best” (D4, 9) or “not just a one off
and done” (D3b, 17). One described the failure of a former plan, saying that “the initial plan was
way different than what is left here… it was going to be beautiful…not steep banks and not just a
flat-out field that soaks up water” (A2, 10). Another cautioned that landowner buy-in would be
contingent on what their rights would be after the restoration, saying people would be in support
“unless there is some sort of restriction put on the ditch after the fact” (C4, 11). One resident of
upper Grant Creek was more concerned with the impact of increased recreation, saying “now
we’re going to put in trails or we’re going to allow whatever, so that it’s all opened up. And then
now it doesn’t become what it was in the first place, which is what we’re trying to restore. So
we’re not restoring it at all. That concerns me” (D3c, 17).
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Chapter 4: Discussion & Political Ecology Approach
In order to ground the discussion on the wide-ranging findings above, I return to the
threefold project outlined by West et al. that I seek to apply to Grant Creek:
(i) more holistic, dynamic analyses of human-nature connectedness, (ii) more
empirical accounts of knowledge production that prompt more situated and
diverse knowledges in decision- making, and (iii) new domains and approaches
for sustainability interventions that nurture relationships in place and practice
(2020, 319).
In this chapter I address each of these three tasks in the context of the findings and the emergent
themes. I also draw the data into further conversation with relational literature, political ecology,
and various archival sources that I encountered during my literature review. I conclude with a
section describing avenues for further research.
4.1 Analysis of Human-Nature Connectedness
The data described in Chapter 3 have provided a wealth of relations that knit the unfolding fabric
of human-nature connectedness in Grant Creek. On one level, Chapter 3 has simply provided an
inventory of such relations. The four Segments offer geographic structure while the two sources
of data—the Riparian Assessment and the in-depth interviews—provide a diversity of
information and allow further triangulation on the relations in the watershed. The eight themes
outlined from the findings offer a way of accounting for and organizing this breadth of data I
collected on Grant Creek. However, in this chapter I posit that this type of accounting is not
sufficient for a relational understanding of the watershed. In fact, the thematic categories, nearly
as soon as they have been stood up as methodologically distinct from one another, begin to
challenge and subvert their own definitions and analytical bounds through exogenous links and
theoretical overlaps. Even the simplest actions or statements made by the participants weave
multiple thematic strands together. Nor is this outline sufficient for presenting the political
implications of such an analysis. Indeed, in outlining their relational approach, Enqvist et al. cite
Swyngedouw & Ernstson (2018) in saying that “social scientists have criticized the stewardship
term for depoliticizing contemporary sustainability challenges and limiting the potential for
radical social change (Enqvist et al. 2018, 18). This critique, along with the political ecology
playbook provided by Osborne et al. in 2021, empower me to proceed further into the political
ecological landscape of Grant Creek; into concepts that are complex and yet materially
consequential for the future of the watershed and for other sites around the country and world. In
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this way I attempt to proceed towards an analysis of stewardship and restoration on Grant Creek
not as a linear story, but as a series of “heterogeneous associations always in flux” (West et al.
2018, 30).
In his book “Capitalism and the Web of Life,” geographer Jason Moore takes up the relational
turn through historical analysis by asking: How do we tell histories of power and capital on a
regional scale given the interconnectivity, flux, and subjectivity of the world and our experience
of it? He describes how commonly we allow the “reduction of humanity to a unified actor; the
reduction of market, production, political, and cultural relations to ‘social’ relations; and the
conceptualization of Nature as independent of humans, even when the evidence suggests the
contrary” (Moore 2015, 6). His response is to provide an account, like the one I attempt in this
paper, “not as history from above but as the fundamental co-production of earth-moving, ideamaking, and power-creating across the geographical layers of human experience,” pushing us “to
see how these moments fit together, and how their combinations change, quantitatively and
qualitatively” (Moore 2015, 3).
Timothy Mitchell portrays such a notion in “Can the Mosquito Speak?” by providing an
environmental history of the Nile River with an analysis of “hybrid agencies, connections,
interactions, and forms of violence” in order to reframe more common, anthropocentric histories
that create simplistic subject-object relations between nature and humans (Mitchell 2002, 53).
The nonhuman agency described by participants, and reflected as dynamics in the Riparian
Assessment, provide charge to the notion that Grant Creek is “alive” (D3d, 6). This phrasing
from one participant might commonly be relegated as figurative speech, but by advancing such
relations in the context of work by Jason Moore and Timothy Mitchell, Grant Creek can be seen
to possess historical agency, not the least through the impact of mosquitos on stream
management. On one hand, participants were quick to highlight with pride how Grant Creek has
been “instrumental” to the early history of Missoula (A2, 2). However, this phrasing of
“instrumentality” also reveals how despite Grant Creek’s historical importance, the participants
largely classify it as an object of human consequences. They tell the story in which early
ranchers used it to their benefit until this use left it degraded, but they largely fail to connect the
degradation to the ways it became less usable and subsequently changed and taxed ranching
practices. Tracing out the relations of experience, agency, ethics, and community adds analytical
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scaffolding to Grant Creek as a historical agent, all the while enacting and complicit in the
relations expressed by participants. Seen this way, as two faces of the same landscape, Grant
Creek can help us subvert to the dominant histories of linear progress in human expertise and
command over nature.
In the following three subsections I advance this analysis of power and politics along Grant
Creek in a discussion of 4.1.1 Colonialism and Environmental Degradation; 4.1.2 Ecology and
the Politics of Nature; and 4.1.3 Discourse on Ecological Restoration.
4.1.1 Colonialism and Environmental Degradation
Political Ecologist Philip McMichael defines colonialism as the “subjugation by physical and
psychological force of one culture by another” (McMichael 2000, 27). Colonialism is a practice
that has had enormous power in many places and historical moments, but more broadly, it is a
historical force that underpins a wide array of contemporary power structures and socialecological relations.
The story of American expansion is dominated by a heavy-handed Western culture, both on the
pages of history and legible through the impacts on the landscape. This story is present in many
places and ways in Missoula, Montana, and it can be seen clearly throughout what today is called
the Grant Creek watershed. Despite the fact that many tribes inhabited these lands since time
immemorial, during the two centuries since the Lewis and Clark expedition made contact with
the Séliš people, the dominant history has obscured a litany of settler-colonial abuses. As written
in the Confederated Salish and Kootenai Tribes publication “The Salish People and the Lewis
and Clark Expedition” the Salish people experienced a “long process of unprovoked invasion,
the taking of [their] resources, the stripping of [their] rights of sovereignty and selfdetermination, the marginalization of [their] cultural ways” (CSKT 2018, xii).
Much like the narrow historical window portrayed by the Riparian Assessment and the
interviews, many historical accounts of the Missoula Valley begin with the advent of the Corps
of Discovery in 1805, led by Meriwether Lewis and William Clark (CSKT 2018). This starting
point connects with the narrative of American expansion, but it all too often blithely obscures the
presence of the Indigenous people on the landscape before, during settlement, and today.
Although many Indigenous groups lived in this area, I will focus on the Séliš and Ql̓ispé people.
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The weight and import of their deep-time tenure is difficult to convey, but the Confederated
Salish and Kootenai Tribes (CSKT) publication “The Salish People and the Lewis and Clark
Expedition” attempts to contextualize it thusly: If one were to select just the last 9,000 years of
climatic warming of the Holocene epoch and compressed it “into a single 24-hour day, Lewis &
Clark would arrive at 11:28 p.m. – about half an hour before midnight” (CSKT 2018, 9). The
Riparian Assessment acknowledges this tenure by naming the Confederated Salish and Kootenai
(CSKT) as a stakeholder in Grant Creek, describing them as having “a deep and ancient
connection to the creek” (Appendix C, 5). However, the presentation of the stream morphology
as defined primarily by deep geologic time and 10-year and 100-year flood cycles falls far short
of truly incorporating this timeline. Additionally, as mentioned in the section 3.2 Knowledge,
there was no direct mention in any interview of the Séliš history of Grant Creek. As noted in
section 3.7 Legal, one participant noted their potential involvement through the 2021 Water
Compact, while another described the Tribes’ model for restoration on the Jocko River.
However, their presence on the creek for millennia, along with the specific history of settler
violence and forced removal, were notably absent.
In this paper I have elevated the voices of current landowners and land managers in the
watershed, and the inclusion of their voices has proven to be indispensable in the analysis of the
relations and restoration opportunities going forward. However, it is difficult to fully represent
the profound impact that the settler-colonial history has had on Grant Creek. These impacts
emerge as conspicuous absences within all of the emergent themes I have described. The regimes
of agency do reveal some of the historical changes. Beginning in this era of settlement, the landuse changed from the traditional ways of the Séliš to that of Western settler practices. These
include many of the same actions described by participants, including the construction of roads,
the re-routing of the stream, the clearing of vegetation, Western grazing practices, logging,
introduction of non-native plants and fish, and dewatering. There are resident bull trout in Grant
Creek, but the connectivity is disrupted by chronic dewatering and a dam. These impacts are to
be seen squarely as the impacts of settler-colonialism. However, despite robust descriptions of
the landscape from the time of Lewis and Clark up through contemporary efforts by Montana
Fish, Wildlife & Parks (FWP) and the Montana Department of Natural Resources &
Conservation (DNRC), what are often obscured in these accounts are the cultural practices that
were integral to its prior condition. Many settlers that passed through the Missoula Valley
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recorded observations of “pleasant, open prairies…or the open cathedrals of ponderosa pines and
larch” but failed to recognize that “they were witnessing native management of these areas
through the use of fire” (CSKT 2018, 31). Aside from the many extractive practices that came
along with settlement, the fire suppression that has defined Western forest management has
disrupted these ecosystems on a fundamental level, and to this day environmental scientists are
just beginning to recognize the scope and complexity of this impact in the West, let alone in
Grant Creek.
Today, there is no Séliš land ownership in the Grant Creek watershed (Missoula County 2021).
This simple fact makes the outcomes of this 200-year history that much starker. As introduced in
section 3.7 Legal, private property and water rights have been enormously impactful for the past
and ongoing engagement with Grant Creek. The CSKT are included through government-togovernment relations regarding archaeological sites in the Forest Service lands, but without a
larger presence and ownership they are not as evidently included in the oft-used terms
‘stakeholder’ and ‘resident’ that are commonly used in public conversations and studies—
including the Riparian Assessment—that surround and define the proposed project. In this way,
the community of Grant Creek suffers from the twin erasures of colonialism: the erasure of Séliš
practices and presence from the landscape by violence and dispossession, and the obfuscation of
colonial power and responsibility for the damages to the land and the people. This study attempts
to elevate this colonial lens such that it might be better integrated and addressed through local
conversations and management interventions. Additionally, this attention to unjust
marginalization can be applied towards the exclusion of the homeless from the community
described by participants, and the stakeholders described by the Riparian Assessment.
4.1.2 Ecology & the Politics of Nature
In Chapter 1 I introduce political ecology as a lens through which to engage with the social and
political dimensions of scientific facts in a way that challenges the myth of pure objectivity.
Walker (2005) and Zimmerer (2015) both describe how political ecology has grown to explore
the dialectical non-linear relationships between nature and society. While political ecology has
largely avoided determinist science in recent decades, Zimmerer proposes that the urgency of
ecological degradation makes a reconciliation between ecological and social sciences desirable.
The two disciplines have philosophical and methodological distinctions, but all the same he
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sketches out a series of potential bridges for a more robust and productive mixed methods
approach (Zimmerer 2015). My multi-method approach to this site is an attempt to do just that,
and in this section I offer a political ecology analysis of the ontology underpinning this study by
revisiting the methodology in the context of sections 3.2 Knowledge, 3.3 Agency, and 3.6
Experience.
In the process of learning the NRCS Riparian Assessment survey protocols from my mentor,
implementing them independently, and writing the report about the findings, I became keenly
aware of the many value-judgments and biases that are inextricable from the ostensibly impartial
protocols. When assessing erosion, for example, the range of explanatory context included in the
report was simplified as ‘lack of binding rootmass’ as opposed to a more illustrative, multidisciplinary discussion of historical land-use-change and the legal underpinnings of bankside
management. The theme of Agency attempts to highlights the relations and actions taken by
ranchers, government agencies, local industry, and recreationists. Agency is personal,
organizational, multi-lateral, and includes multi-species interactions. The Riparian Assessment
largely portrayed a subject-object relation between humans and the creek, but the interviews
showed feedbacks, unintended consequences, and conflicts that co-constitute the creek’s socialecological condition. There is indeed a value in methodologically bounding biophysical
assessments from further social science studies. The Riparian Assessment provides a unified
source of relatively consistent and highly descriptive data that articulates a holism that might
otherwise be lacking on Grant Creek. However, advancing this analysis through interviews and
collaborative meetings is crucial, lest the scientific analysis become naïve to both the biases of its
authors, and to a more full and just range of possibilities.
The assessment was also biased towards the status quo of the contemporary Western model of
land-use. Culverts and bridges throughout the watershed, along with diversions, lawns, levees,
and other flood control measures became the backdrop for the current floodplain dynamics.
Calibrating health through the watershed was a project that standardized the data, but it was clear
through the interviews that the definition of health is variable and dependent on the focus and
goals. In adapting this form of pragmatism, or as one participant put it, “realism,” the Riparian
Assessment at once became more attentive to a set of contemporary political concerns in the
community, while it also perpetuated an obfuscation of longer timelines and it was complicit in
perpetuating the double erasure of the Indigenous eco-cultural condition. This kind of
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pragmatism is understandable, and indeed essential when working strategically in a multi-faceted
community—but such bias gets baked in and obscured within what is presented as an apolitical
scientific product. The term “natural” was used throughout the interviews to describe a vague
condition, which is in fact rife with value-judgments. If not investigated, a term like this
becomes, by Bruno Latour’s term, a “black box” in which Ready-Made Science is cold and
unproblematic, while its Janus-twin of Science-in-the-Making is rife with “uncertainty, people at
work, decisions, competition, [and] controversies” (Latour 1987, 4). It is only by grounding the
Riparian Assessment with social science data and a deeper historical perspective, while
accepting the political dynamics that run through them, that we might approach what Osborne et
al. call the “root causes of…degradation” (2021, 3).
Political Ecologist Rebecca Lave takes up Bruno Latour’s Science and Technology Studies
insights in her discussion of neoliberalism and knowledge production surrounding stream
restoration. She describes how social dynamics impact both science and practice, and since it is
impossible to avoid this, it is instead important to critically engage with where and how they are
making these impacts. The NRCS Riparian Assessment uses the Rosgen method of stream
characterization, developed and promoted by Dave Rosgen, who despite being an outsider to the
academy profited from developing a large following among practitioners at the highest levels of
federal agencies, but also found determined opposition from the scientific establishment. Lave
has discussed in-depth the ways that this tension and opposition highlights the ways in which the
growing industry of stream restoration is increasingly influenced by political economic forces
such as the commercialization of environmental science, the privatization of knowledge, and the
competitive, hierarchal structure of scientific fields (Lave 2012). The comments made by
participants in section 3.4.2 Self-Interested Ethic, describing their business interests and the
priority of private property value are crucial context to the motivations, incentives, and goals for
land management. Missoula’s economic history, notably the settler-colonial regimes of beaver
trapping, logging, gravel mining, ranching, and agriculture on Grant Creek have introduced
ideologies and flows of material that have had profound impacts on the direction and condition
of this waterway. The interviews have opened up space to explore the way the development of
the Sxwtpqéyn Area will be balanced against restoration goals, and outline arenas of potential
oppositional conflict between what was phrased “people and the environment” (B5, 11). In some
cases, landowners refused to allow our survey team access to their property, invoking the power
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they have through their property rights and influencing what we were able to study in the
Riparian Assessment. The legal history of dispossession and settlement of the area is
fundamental to these current regimes of property interest and personal sovereignty. However,
there are also new openings to mobilize self-interest within the context of community and
stewardship such that restoration can incentivize further care for property and region. These
flows of economy and the way they feedback with ecological change deserve a more focused
study, perhaps with dedicated economic data, through a political economic lens. Nevertheless, it
is clear that the assessment and surrounding efforts are inextricably bound to broader flows of
economy and power at varying scales and across institutional bounds. I believe there is a need
for further study and a deeper analysis of the political economic forces in the watershed.
Along with these procedural elements of knowledge production, there were also simple
omissions that influenced the outcomes as well. As noted in section 3.2 Knowledge, the Riparian
Assessment failed to account for wildlife, the broader human constituency, subsurface flow,
small scale social practices, and deeper time-history of social practice. The assessment protocols
simply do not account for multiple ways of knowing the creek. The perspectives shared in
section 3.6 Experience make clear that there are a variety of ways that even just the landowners
along the creek value and interact with Grant Creek including cultural, theological, aesthetic,
financial, and emotional modes, to name a few. Additionally, this study was limited to
landowners and land managers directly adjacent to the creek, a scope that omits residents in the
floodplain, recreationists, tourists, the homeless, and future residents of development. If
restoration is to be seen as a deliberate reengagement of humans and nature, the preparatory data
collections need to better lay the groundwork for the project ahead. The interviews revealed that
restoration includes qualitative and quantitative approaches that nonetheless incorporate
perspectives on ecological health. They noted feedbacks, including how negative experiences of
the creek—emotional or material—can recapitulate mistreatment of the system. Additionally,
they described how a singular focus on nonhuman health can actually harm the wellbeing of
residents. This mixed methods approach highlights the flaws in under-representing human
experience in the various stages of restoration planning. However, participants also described the
inverse in which taking ownership of improving the creek can benefit the community
engagement and stewardship of the creek. This highlights the need to continuously selfconsciously account for the bounds of knowledge and inclusivity.
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There is a risk, too, of improperly defining the relevant community and the implicit norms of
such a grouping. As discussed in Chapter 3, Grant Creek watershed is dense with overlapping
and even exogenous categories that can each be called communities. Some participants
highlighted the need to pinpoint who this project will be done for and cautioned that if framed
too narrowly it would create inequities for those excluded. There is a tension between the
feasibility and the inclusion of opposing viewpoints, and many were even willing to “shut the
gate” (D3a, 15) to avoid increased conflict of perspective. William Jordan III presents a view of
community that is not merely bounded at the point where disagreement or perceived difference
begins. In encouraging a broader definition of community that might incorporate the nonhuman
world, he proposes a view of a family at dinner, which is sure to squabble and have profound
disagreements, but whose relations of care bind them much tighter than any difference can
separate. On top of this, he presents successful restoration as one that involves a “reordering of
ideas and values required to make the restorationist [sic] and other members of his or her
community effective, knowledgeable, loyal, and responsible members of the biotic community”
(Jordan 2003, 176). Jordan here presents restoration not simply as political, but as a community
mechanism akin to ritual and gift exchange. While this view is conjectural and perhaps utopian,
some participants did present this broadened view of nonhuman community in which debate and
disagreement is healthy and valuable. It is important to note that Jordan works squarely out of a
Western academic and philosophical tradition. However, I propose that the relations of exchange
and transformative experience in community that he portrays, along with the ethics of reciprocity
mentioned by participants, offer leverage points towards profound social-ecological change.
Relations like these hint at the opportunity for a settler-colonial human-natural landscape like
Grant Creek to better come into encounter with Indigenous worldviews of kinship and
reciprocity through restoration (Kimmerer, 2011). Jordan cautions us that this expanded family
will entail difficult interactions and a reckoning with difference, but by acknowledging the
relations as this paper does, restoration in this community—a word literally translated as “atoneness” from the Latin root—might be a process of greater acknowledgement and inclusion.
Given these complex relations and other forms of ‘data collection,’ the Riparian Assessment
certainly lends a valuable triage approach within the dense nexus of disciplines and perspectives
in a thick, vivid, and continually unfolding world. Donna Haraway speaks to this broader view of
knowledge fields. In her 1988 work she explains the importance of eschewing objectivity for the
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sake of uplifting situated, partial perspectives in order to gain a more faithful portrayal of the
world (Haraway 1988). It is laudable that the Riparian Assessment methodology highlights that it
does not produce generalizable data, and that its results are specific to Grant Creek alone. The
results are partial to be sure, but they will only humble and responsive to their limitations if these
continue to be acknowledged. Instead of establishing the Riparian Assessment as a singular
standard for health, this paper attempts to lay the foundation for greater conversations across
these knowledge-bases.
Definitions for health offered by participants varied across background and expertise, criteria,
and land-use types. People named ecological signifiers that were absent in the Riparian
Assessment, and the participants’ continuous and ongoing attention to their part of Grant Creek
provides a wealth of local ecological and historical knowledge that supplement the traditional
survey approach. Many embodied Haraway’s ecological humility, deferring to experts and
explicitly curtailing anthropocentric excesses. There were, however, several important
distinctions between the two forms of knowledge. Despite close attention to Grant Creek,
participants shared uncertainty and misconceptions about native versus nonnative fish, algal
blooms, and grazing practices provide key opportunities for ecological education in the
watershed. The interviewees linked human and nonhuman health through analogies and accounts
of conflict, but these portrayals of human-nature relations were largely stunted by phrasing that
bounds one from the other. The dominant portrayals of homeless activity on the creek simplified
social factors and drew them apart from more holistic and relational accounts of the situation.
This example not only highlights existing social divisions in the community, but it shows how a
binary view of the creek decontextualizes the experiences, agency, and health of the homeless
populations in troubling ways. Beyond all of this, the Traditional Ecological Knowledge (TEK)
of the original Indigenous inhabitants of Grant Creek were excluded given my selection criteria,
but it was not mentioned either.
Discussions of health are a hallmark of the evolution of ecological restoration. Eric Higgs warns
that “medical analogies” are too “naïve” to portray the intricacy of human-nature interactions,
and that simplistic interventionist approaches that offset humans from nature are anathema to an
“engaged relationship” (Higgs 2003, 115-6). Higgs describes that despite its metaphorical
weight, “health” is a poor descriptor for the complexity of an ecosystem in flux (123). He opts
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for “integrity” over health, saying that emphasizing health alone as some engineerable state can
abstract an ecosystem from its specific historical context (124). However, Higgs also
acknowledges that universal frameworks for health will fall short of explaining the diversity of
ecosystems that exist. He hopes for “a series of ecotype- or region-specific frameworks that
provide effective advice for on-the-ground restorationists” (123). The participants shared
remarkably organized knowledge that was referential towards regional examples and standards,
much the same as the NRCS Riparian Assessment did, as they both attempted to make sense of
Grant Creek. This reveals important links between these two modes of knowledge that can be
encouraged as opportunities towards greater coordination of watershed-wide landowner
management. It is in light of this notion of providing simple “advice” that I present this paper,
and by attending to the particular conceptions about restoration criteria across multiple data
sources I believe the process can become more grounded in and attentive to the site (123).
By moving through political ecology in this way, we can see that no one way of understanding
the creek is total, but by bringing multiple perspectives into dialogue we can perhaps create
generative interactions and create empirical assessments that can more appropriately engage with
the multitude of dimensions found within Grant Creek. This study has attempted to draw the two
paradigms of biophysical and social data together, and the emergent relations have provided a
more balanced analysis of human-nature connectedness.
4.1.3 Discourse of Ecological Restoration
In order to extend and further ground my discussion of the colonial and knowledge-power
dynamics explored above, it is important to discuss the ways that structures and concepts are
wielded, reproduced, and redefined on the ground. Leipold et al. lay out one of the fundamental
assumptions of discursive analysis; “‘the relationships between human beings and the world are
mediated by means of collectively created symbolic meaning systems or orders of knowledge’”
(2019, 445). In the context of an analysis of power, discourse is one of the atomic units that
produces competing ‘truths.’ The discourse around stream health and ecological restoration in
this study show how landscapes like Grant Creek are continuously evoked and invoked in local
and regional discussions, and how words and phrases can structure histories in very particular
ways.
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Commitment to discursive analysis is grounded in a belief that objects are contingent and coconstituted by their discursive practices. Fløttum (2017) proposes a threefold understanding of
meaning-making: discourse is the interpretation and production of texts, framing is the
purposeful language, and narrative is the storyline. Discourses are significant and often
reproduce historical power, but they aren’t monolithic nor omnipotent to the exclusion of the
agency of people and practices on the ground. Each of the themes carry narratives that narrow or
expand the political realities of environmental issues like the restoration of Grant Creek. As
discussed in this paper, the growing field of ecological restoration provides a terrain rich with
disputed definitions, value-laden decisions, and miscommunications across demographic groups,
and thus can benefit from this treatment as well. Here I describe some of these discursive
dynamics in order to further the understanding of the ongoing, unfolding story of Grant Creek.
As the actors and stakeholders in Grant Creek navigate the process of studying and defining the
creek in an intelligible and operationalizable way, they rest their analyses on common language
and discourse. With the embrace of the NRCS method, the term ‘Sustainable’ emerged as central
to the ecological descriptions of the creek. Sustainability, however, is a boundary term that has
many meanings in many different disciplines. Within the assessment it is defined as “the
capacity of a stream and its associated riparian area to perform specific physical and biological
processes over time” (NRCS 2012, 3). However, participants spoke of health in shifting and
relative timelines, referencing in turn the yearly financial goals of agriculture, the changing cover
of invasive species, and the cycles of 50- and 100-year floods. Much like health, “sustainable”
was contextualized by each participant’s primary interests. When the timelines and the relevant
criteria are not specified, it can be rendered susceptible to co-optation by common parlance to the
point where it includes a wide variety of extrinsic social forces and regimes of manipulation. It is
not that there is no model for sustainability at all, but it is simply that the values and context in
each way the term is used is significant and needs to be identified so that, for example, the
cement or bentonite channels proposed by some participants are not passed off as ‘sustainable’
on the same terms as an open, diverse floodplain. To add a further problem to this analysis, the
disruptive effects of climate change threaten to undermine even the most tenuous baseline for
sustainability, and deserve to be incorporated more directly in the Riparian Assessment.
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Through many conversations about this project, ‘stakeholders’ too became an important and
subjective term, and it took on weight and import without being clearly defined. When pushed to
describe the community around Grant Creek, participants emphasized the usage of the creek,
whether for agricultural or recreational purposes. It often referred to landowners or agencies with
power, but all too often it was cloaked in undifferentiated vagary and presumed neutrality as a
pseudo-democratic catchall. The lack of Séliš ownership in the watershed, for example, raises
profound questions about inclusivity. While some participants emphasized local control over
decision-making, others highlighted the value of including tourists, and new residents into the
conversation. The question of who is involved is deeply political, and there are existing power
differentials that need to be accounted for in order for the engagement to begin.
In many ways, the English placenames that are commonly used in Missoula today represent an
extension of the colonial legacy of erasure discussed above, and they often uphold a sense that
the past knowledge, practices, and beliefs, of the aboriginal inhabitants are gone. Placenames in
this way are expressions of power. But although the Séliš people have undergone enormous
losses in their culture and ancestral territory, their connection to the landscape can still be seen
beneath the veneer of Western society. The colonial legacy of Johnson v. McIntosh and the
Homestead Act was made manifest in the naming of the creek. For a time, Grant Creek was
called Knowlton Creek after a pair of brothers settled in the watershed in the 1860s (Cotter 1976,
16). Not long after, the brothers left and the most prominent landowner was Richard Grant, a
trapper who retired to the valley. This name was ultimately widely adopted, and displaced the
original name Nɫɫq̓esuʔl̓m, which is translated as Little Wide Creek You Can Cross (Séliš-Ql̓ispé
Culture Committee 2019). The deep channelization from agricultural usage in Segments 3 and 4
mark the distinction from the Séliš referent for the place. It was suggested in the Riparian
Assessment that the geomorphology of the watershed likely would have led to a wide alluvial fan
feature where it emerges from the narrower valley above the Interstate. This feature was
discussed mostly as a historical trivium because in the judgment of the participants and city
planners, the existing housing and infrastructure atop the old floodplain precludes any reestablishment of the likely flow pattern that they are willing to envision. When disconnected
from the Séliš history, the values inherent to this form of pragmatism are left insidiously implicit,
and it is ever clearer that restoration is bound up in countless judgment calls and decisions, the
values of which are often grounded in a colonial mindset. This decision cannot be merely
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assumed and passed off as realism. It needs to be considered more directly, in part to better
acknowledge the causes of degradation, but also because the history of Nɫɫq̓esuʔl̓m might reveal
new political and ecological opportunities for restoration.
Discursive regimes can be subtle and difficult to identify, but occasionally they can be overt and
dramatized, and this is often the case in advertisement and media. On my way to some of the
most degraded stretches of Grant Creek, crossing over Broadway St. near the Missoula Airport, I
came across a sign that was remarkably relevant to this study. It was an advertisement for
NorthWestern Energy, and on the sign, next to a panoramic painting of a wide river valley full of
wildlife, and as seen in Figure 4 it reads “Restoring our waters and habitats to works of art.” This
ad calls upon a very distinct view of restoration which falls in line with long-standing
conceptions of an idyllic wilderness apart from humans, and one whose manipulation is akin to
artistry. The colonial lens explored above allows
us to see that this portrayal is complicit in the
erasure of Indigenous people on the landscape.
Furthermore, we must ask who is included in the
“our” pronoun. The history of land acquisition
and the history of restoration projects are full of
contested ownership, and both have produced
winners and losers, so to simply reach for a
vague ‘public’ is to elude the more difficult and
unjust legacies. The sign also blithely avoids
mentioning the causes of environmental
degradation. It is conspicuously absent in the
sign, which fails to answer Osborne’s call
towards addressing the root causes of
degradation in favor of a fantasy version of

Figure 4. A sign near Grant Creek.

restoration.
Enqvist et al. 2018 present stewardship as a boundary object; that is, a term that exists in liminal
space between worldviews and disciplines shared space between worldviews and disciplines
(17). Such terms are on one hand unstable and difficult to analytically pin down. However, they
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also offer examples of inclusivity and novel coalitions. In terms of this study’s themes,
participants described stewardship actions as complex blends of Human Agency, Positive
Knowledge, Community, an Ethic of Care, and self-aware and explicit discussion of Human and
Nonhuman Health. Whether it was hand-pulling invasives, reducing water right usage on low
flow, or picking up trash on a walk around their property, participants stitched these relations
together through a form of discursive pluralism while making them manifest and embodied
through their actions. As evidenced by section 3.8.1 Definitions, restoration too is addressed
variably depending on interests and expertise, and many participants explicitly linked their
ongoing stewardship actions to the actions they envisioned for a restoration project. Restoration
as a boundary concept, given the proper relational scaffolding, has the promise to situate the
practice as a meaningful tool that can be rendered appropriate for a variety of complex and
unfolding social-ecological systems while also nurturing a broader community of practice
alongside global initiatives like the UN Decade.
These links between terminology and material change reveal the value of discursive analysis, and
it is clear that unless we critically engage with the language of power in the field of restoration in
general and in Grant Creek in particular, it is likely that we will fail to engage with the questions
of historical injustice and inclusive environmental governance that are so important to
confronting the crises of our time.
4.2 Empirical Accounts of Knowledge Production
In order to advance the analysis of Grant Creek through a grounded and empirical analysis of
knowledge production, I once again seek to portray my reflexivity and acknowledge involvement
in the research process. I have attempted to address my presence in this research by presenting
my identity and positionality. I have also described how my various researcher roles have had
particular feedbacks on the scope or content of the knowledge and perspective provided. It has
been fruitful to discuss this, and I believe that in doing so throughout the process of data
collection and analysis I have more effectively embodied the empirical approach favored by
West and Sartori. However, in this section I wish to more directly address my attempts to
connect this study to the Indigenous perspectives and practices I have introduced in the previous
sections.
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Early in the process of developing this study I became interested in bridging the largely Western
process with Indigenous viewpoints. However, as I began to speak to local Indigenous scholars
and as I read more de-colonial literature, I reflected more deeply on my role and relationships in
Missoula. It became clear to me that I did not have the relationships of trust and reciprocity that I
needed to engage meaningfully in Indigenous Knowledge. In lieu of this, I have attempted to
move through the Western academic model such that I can better walk towards further and more
authentic connections and interactions, in hopes that addressing their intersections and
divergences I might allow a more just, pluralistic, respectful, and imaginative conversation about
restoration to emerge. Osborne et al. call us to “[c]onsider historical and colonial land
dispossession and negotiate for disenfranchised groups to receive a fair share of benefits”
(Osborne et al. 2021, 3). Here I return to a historical overview of four sites on Grant Creek in
order to reflect on the conceptual boundedness of the Western model, embody empirical
knowledge production, and position this study as best as I can towards meaningful engagement
with the Indigenous stewards and practices that are conspicuously absent from my primary data
sets. As described in section 4.1.3, the English names that are commonly used in Missoula today
represent an extension of this colonial legacy, and they uphold a sense that the past knowledge,
practices, and beliefs, of the aboriginal inhabitants are gone. While the Séliš people have
undergone enormous losses in their culture and ancestral territory, their connection to the
landscape is still evident beneath the veneer of Western society. This dynamic can be seen in
many ways in the Grant Creek watershed. In order to confront this absence, I attempt to elevate
the Indigenous history of and with Grant Creek by focusing on four locations along the creek that
are of significance to the Séliš : 4.2.1 The Uplands; 4.2.2 Khusahna Iskit; 4.2.3 The Sxʷtpqéyn
Area; 4.2.4 The Trail to Gather Bitterroot, and I conclude with some reflections in 5) Embodying
Empirical Knowledge. While I select these four sites, it should be noted that the lands of the
Missoula Valley are interconnected, part of a larger fabric of traditions and locations across the
region.
4.2.1 The Uplands
The headwaters of Grant Creek are in the present-day Lolo National Forest and Rattlesnake
Wilderness area, and they filter down a long, steep canyon that today has no trails, and
remarkably there are no records of roads or large mines in this area, which is rare for the
extractive history so present in this part of Montana. The narrow canyon proved treacherous for
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development, and to this day it largely prevents recreation, though in the wintertime a savvy few
ski in portions of the upper watershed. The Rattlesnake Wilderness Area was designated in 1980
and contains over 34,304 acres. The Wilderness designation is an act of Congress that overlays
protections against human trammeling onto federal public land. This designation is controversial
because while it protects against extraction and high impact usage, it is also derived out of the
American mythology of a pristine natural world apart from humans, and many claim that it
perpetuates this myth at the expense of Indigenous traditions and lifeways that long predated the
designation. The dispossession of these lands occurred initially through displacement, violence,
and disease from the settlers moving West due to federal incentives and the promise of
abundance. As white populations increased in Montana, pressures mounted between the tribes
and the emerging white settler communities. In July of 1855 "leaders from the Salish, Pend
d'Oreille, and Kootenai" met with Governor Isaac Stevens and signed the Hellgate Treaty (CSKT
2018). This moment is of profound and complex impact for the Séliš in the area, and I give a
distinctly abbreviated history here. Among other things, the treaty suffered from a breakdown of
communication, and it resulted in the tribes ceding nearly all of their land in exchange for the
Flathead Reservation.
This history of the dispossession of aboriginal lands through the Hellgate Treaty comes into stark
relief by the juxtaposition between the Wilderness Area and the South Fork Jocko Tribal
Primitive Area. The Rattlesnake mountains contain the boundary of the Flathead Reservation,
and in 1974, the CSKT Tribal Council set aside 59,169 acres of land for cultural and recreational
use by Tribal members and their families. In 2013, the Missoulian reported on efforts by the
USFS to study archaeological sites in the Rattlesnake Wilderness. UM archaeologist and
professor Douglas MacDonald claimed that at the time "'no one ha[d] ever looked up there for
prehistoric Native American sites'" (Kidston 2013), and though this rhetoric sounds somewhat
dismissive rather than affirmative of the Séliš presence in this area, it does speak to an
institutional acknowledgment of gaps in Western science's understanding of the area. Lolo
National Forest archaeologist Sydney Bacon pointed to the water sources at the headwaters,
along with the ridge system that could have provided trail connectivity between the Missoula and
Mission Valleys. After some study near the upland lakes, they found some "lithic scatter," or
fragments of stone that suggested tool carving, along with a 2,000-year-old projectile point. They
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left these artifacts on site, referencing an agreement with the CSKT. This area is miles above the
beginning of Segment 1 in this study and deserves further study.
While these findings shed important light on the location and type of presence in the mountains,
they are hardly revelatory, and they should not be understood as the sum total of knowledge
about the Séliš in those mountains. As described before, these lands are interconnected and the
traditional lifeways of the Séliš transcend the boundaries that contain them today. For me as a
non-native person these boundaries are important to recognize as a point of reflection on the land
taken by US colonial conquest, but which still bear an important connection for the Tribes.
4.2.2 Khusahna Iskit
As Grant Creek descends out of the steep mountains, it flattens out into a wider area at the edge
of Missoula valley, at the lower end of Segment 1, and here it intersects with Khusahna Iskit , or
The Road to the Buffalo. This was the trail that the Séliš took seasonally to the buffalo hunt on
the plains to the East. Before the pressures from settlement restricted traditional food sources,
most of the Séliš tribe would live for much of the year east of the Continental Divide. The
seasonal migration of hunting parties would begin in June, and people would return in summer or
fall. They would conduct a late-fall or winter hunt when the buffalo's "thick fur would make for
warm robes" (CSKT 2018, 27). Although this migration occurred each year, there were several
trails that connected the land of the west with the plains and the buffalo. The trail along the
foothills of the Rattlesnake mountains largely followed the Clark Fork River. However, at the
upper end of the valley the river flows out of what the settlers called Hellgate Canyon because of
the risk of ambush by the Blackfeet. Especially when the Blackfeet began using guns, the Séliš
would route around this narrow gap to avoid attack. It is recorded in "The Salish People" that
Sl̓oʔté, or Pattee Canyon often provided safer passage eastward from out of the Bitterroot Valley.
It was also suggested by Thompson Smith that the trail that would have passed Grant Creek
would have gone up and around Jumbo Mountain, or Nmq̓ʷe (CSKT 2018). At the junction with
Grant Creek, there was a camp for those passing along the road, and this also served as a
bitterroot harvesting camp (Bobbitt 2015). Given this, is likely that there was the use of fire in
the area, as this practice was common for clearing forest undergrowth for camps (CSKT 2018).
Currently the area contains levees and pavement, but there is a road called Old Indian Trail that
marks the way, albeit with a settler name.
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Placenames are expressions of power, and as the settlers arrived to the watershed, they changed
the landscape both symbolically and materially. Meriwether Lewis actually camped on the banks
of Grant Creek on July 3 and 4, 1806, noting the prevalence of mosquitos, before he ultimately
returned eastward and reported on the many things he and his party observed in the West. C.P.
Higgins and Frank Worden established a trading post near Grant Creek, which supported the
coming waves of settlers, before moving it towards the present-day center of town. Jeannette
Rankin, the first female member of Congress, grew up in a plot of land on Grant creek. And, of
course, Richard Grant, present-day namesake of the creek, was a fur trapper from the Hudson
Bay Colony, and he ranched and logged areas around the upper creek (Mathews 2002). He
married a Q’lispé woman, Helene McDonald, and their daughter was Julia Grant, who, when she
was 14 years old, married C.P. Higgins. According to the Salish & Kootenai Culture Committee,
Julia Grant Higgins was the originator of the anglicized word Mesulé, based off a Salish word
meaning Place of the Shimmering Cold Waters, and this ultimately became the name for the
growing trade outpost and town.
As the watershed gained these new residents, dairy farmers, loggers, and millers, so too did the
landscape change. Missoula historian Allan Mathews pulls from Arthur Stone's book "Following
Old Trails," describing the ways in which many old trails made by the region’s Indigenous
people were often widened into roads made for the settlers and their vehicles.
For a time, the Grant Creek Schoolhouse stood on the Rankin property as one of the few places
of learning in Missoula. It also stood during a time of great change in this portion of the
watershed in the 1880s to the turn of the century. Stories from the schoolhouse included
interactions and clashes with the Séliš that remained and maintained their traditions, camping
and foraging for bitterroot at the base of the valley and the intersection with the road. One
teacher told of a time when a child on break went to the Séliš camp and stole a horse that was
pasturing. He rode it back to the schoolhouse and showed it off, but soon a Séliš man arrived,
furious at the theft, and took the horse back (Dufresne 1981). There was no violence that day, but
this reveals the disconnect, disrespect, and marginalization that are among the atomic units of the
larger colonial project that was occurring. Such a project ultimately led to the material erasure of
Khusahna Iskit. The near extermination of the buffalo on the plains and the displacement of the
Séliš limited the use of the road. Soon enough the growing population in town led to a town
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driven by trade and industry. With the advent of the automobile, I-90 became a thoroughfare and
thoughts of the ancient trail were left on the shoulder of history as people breeze by at 65 mph.
Among the slew of infrastructural barriers restricting the creek, eminent among them is the
Interstate. The creek flows into a large box culvert which runs for a third of a mile beneath the
Interstate. This culvert was left un-surveyed by the Riparian Assessment, as it did not fit the
protocols. All the same, I walked the culvert to see where Grant Creek flowed in this liminal
space between Segments 1 and 2. The darkness and the cool air were a welcome change from the
100+ degree heat outside. The culvert narrowed and got lower as I walked, and the rush of water
echoing off the walls swallowed my senses. I felt claustrophobic at the stark difference of this
feature from the lofty, green, vibrant cottonwood canopy of the upper watershed. But to my
surprise there was a fair amount of complexity that could potentially support fish passage. At one
step pool I was overjoyed to see two 8-inch trout, though I couldn't identify the species.
It is largely unknown what limits this ultimately places on the fish passage. As noted by
MTFWP, the absence of light and the speed of water confuses and prevents the fish from
pressing onwards up stream. Although the scope of restoration possibilities is not set, it appears
highly unlikely that this massive, costly feature will change in the near term. But beyond being a
fish and wildlife passage barrier, the Interstate also marks a rift in the consciousness about Grant
Creek. People I spoke to talked about not knowing where Grant Creek goes after it passes from
the parkland above the culvert into the complex of hotels, commercial lots, and cross streets
below. It seems to me that in order to envision any change, no matter how distant, people will
have to get a deeper sense of the physical features of the stream as it flows into the culvert.
However, I also believe that this education should not come without a lesson on the deeper
history of the Séliš presence and practices at this junction.
4.2.3 Sxʷtpqéyn
Down further along the stream is the Sxʷtpqéyn Area east of current-day Missoula city limits. It
is a location that has newly come into the focus at the intersection of traditional Séliš placenames
and Western institutions and governance. In Séliš , the name means “Place where something is
cut off and comes to a point” and as shared by the Confederated Séliš and Kootenai (CSKT)
Tribal Council, it refers to the way that “[p]rior to development, this riparian forest stood in
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sharp contrast to the surrounding grasslands. It was wedge-shaped, wider in the west and
gradually tapering to a point in the east, somewhere in the vicinity of present-day Reserve Street”
(Anon 2021). The name of the planning area was once the Mullan Area, named after John
Mullan, who built a military road that passed through Missoula in the 1860s. After members of
the public and elected officials raised concerns that John Mullan held racist beliefs, city planners
reached out to the CSKT, and Sxʷtpqéyn was put forward and formally accepted by the Missoula
City Council and the Missoula Board of County Commissioners. While this name change is an
important symbolic starting point for a deeper engagement with the local history in that place, it
does not repatriate land ownership, nor does it directly provide an acknowledgement of the
abuses of settler-colonialism in the area. On top of this, people still colloquially refer to the place
as the Mullan Area. As explored throughout this paper, Segment 3 of Nɫɫq̓esuʔl̓m is significantly
impacted by the settlement of the valley, resulting in dewatering, cattle impacts, human waste,
and a radically simplified and unstable stream form. There is a concrete check dam built for
irrigation purposes that has the impact of completely blocking fish passage. The geomorphologic
analyses by HDR Engineering describe that at one time this area was a wide alluvial fan area,
perhaps providing habitat for beavers, which were largely wiped out of the area by intensive
trapping and hunting.
These riparian impacts are especially distressing in the context of the loss of the Séliš culture and
practice in this area. As noted by Thompson Smith, bull trout were of “vital importance” to the
Séliš , and their life patterns were “intertwined from the beginning of human time in the
Northern Rockies” (Smith n.d.). Walking through the creek it is all too evident that the
simultaneous decline of bull trout and the removal of Séliš ownership from this area have many
of the same direct causes, and they are both results of the changes wrought by settlers in the
valley. While justice still largely eludes the development projects in the valley, the natural
system has a significant degree of agency, and it is resilient in key ways. Though trappers
removed many beavers from the valley, there is still evidence of activity in the creek, and in
small pockets there are still native plant strongholds. Native fish rear in the irrigation ditches,
and despite the diversions there is still a flush of connectivity on high flows.
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4.2.4 The Trail to Gather Bitterroot
South of the Missoula Valley lies the Bitterroot Valley, which holds many sites that are of great
significance to the Séliš. As described above, the Missoula Valley area was a matrix of trails that
connected the seasonal sites and traditions. There was a trail to the Bitterroot running north-south
and entering into Missoula near the confluence of Grant Creek. This site is both the material end
of Grant Creek as an independent stream, but also because it conveys the sense of symbolic
connectedness not just of the flow of water into the Clark Fork and onwards to the Pacific Ocean,
but of the flow of people and more than human migrants that moved through this landscape since
time immemorial. Westslope cutthroat trout migrate on high flows in the early Spring, and at the
same time the Séliš would move north to the prized bitterroot gathering grounds of the Missoula
Valley. Bitterroot is called "'our visitor'" by the Séliš, as it is "the first major food to come out
after the long winter" (CSKT 2018, 24). In her thesis, Rose Bear-Don't-Walk recounts the story
of how a guardian spirit provided bitterroot for a starving Séliš woman (2019). This location was
also the site of early forays by travelers following the Clark Fork River. As mentioned prior,
Meriwether Lewis camped next to the confluence in 1806. John Mullan passed near this area as
well, and there are still log cabins built in the 1860s to house the men working on the Mullan
Road, which served as a major trade route between Fort Peck and Walla Walla.
Of course, with these changes in flows of people came changes in the land. John Mullan sowed
Wild Timothy grass as he built the trail to mark a transition and enable a welcome for the
oncoming agrarian settlers (Mullan 1865). This act of spreading a non-native species to displace
the native plants was another powerful material and symbolic force marking the change in land
use and relationship that was happening in the Valley. Today the lower reaches of Grant Creek
are marked by invasive species impacts, dewatering, channelization, haying, cattle grazing
impacts, and development. Though the creek and surrounding landscape are hampered
significantly by these things, there is still a semblance of the resilient ecosystem. A perennial
spring feeds the lower mile year-round, while the upper reaches go dry. Beavers still frequent the
lower reaches in a FWP protected area, and there is good fishing at the nearby Kelly Island.
Even still, the depth of disconnection and erasure of the Séliš here is profound. These lands are
private and restricted to access, and there is little sign of the bitterroot that once flourished here.
When the Séliš were forced out of the Bitterroot Valley in 1891, they would have walked along
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the familiar Trail to Gather Bitterroot. As I pass by these lands, I see a near-broken landscape,
but I do believe there are still seeds of hope lying dormant in the fertile soil.
4.2.5 Embodying Empirical Knowledge
This branch of the study has left me feeling that I have just scratched the surface of a much
larger effort and way of being on a landscape. I was challenged to look in new places and as I
learned more about the nuances and complexity of the history, I found that day by day I would
bring more of it around with me, reflecting as I walked the paved streets of town, or on the
Kentucky Bluegrass on the UM campus, wondering what deeper histories they bely. I hope these
historical research and synthesis skills stay with me in future work, and I also hope that I can
keep growing in my understanding of Grant Creek, Missoula, or wherever I set foot on down the
trail.
In this series of reflections, I hope to highlight my presence in this research, as well as the
embodied, reflexive process of knowledge creation that I engaged in. "The Salish People" book
was of course enormously important for laying the groundwork of understanding of the area in
terms of deep time and embedded Séliš traditions. I began to sense in myself a reverence
growing for both the places they described and the ways they described them. I began my own
investigations for this project in earnest by tracing back the settler records as far as I could. I
spent many hours in the UM Mansfield Archives, the Mansfield OneSearch, and the Montana
Room at the Missoula Public Library. However, I soon reached a point at which my knowledge
of the details of the settlement of Missoula felt full, and also familiar. I realized that by going so
fully to the Western sources I was re-creating a local history that I had heard all too many times,
analogous to the white-settler-local-histories I know so well in my hometown, and where I went
to undergrad. And so I tried to broaden my knowledge of the Séliš history of the place, bringing
in Rose Bear-Don't-Walk's thesis, searching the CSKT website, and trying to find contextual
information that could speak to the history at Grant Creek. In the end I came away knowing that
there is much more to learn and know about the Séliš history here. Much of it I will never know,
nor am I meant to, as an outsider. However, I do feel newly equipped and empowered to engage
in respectful investigation and knowledge-sharing.
I end this story by reflecting on a moment I described in the beginning of this tale. In early
September, many of the initial kernels of this study were on my mind as I hopped from rock to
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rock along Grant Creek's headwater stream towards a perch in the sun at the base of the great
mountains. I had taken my clothes off and gone for a swim, and I was shivering but feeling vital
in the fresh air and the buzz of life near the stream. I found a rock with water flowing around it
and I sat down. My white skin was stark against the dark lichen on the stone.
I cannot not deny that I am a child of Western mythology. As I sat on the rock, I thought of my
father whose love of exploration and connection to the more than human world was in so many
ways the reason I was there at all. He passed his experience on to me, along with the things he
learned from his father, my Opa, who was himself a lover of the West. In that place I was
buffeted by stories I heard growing up of Eden, tales of rugged individualism, of manhood tested
far from home. I let these wash over me, and I felt their familiar potency. But then I felt the
gentle breeze blow them away, and behind them, through them, I felt much more emerging from
under the clear water and behind the nodding ferns. Past the pastiche of wilderness, I sensed
something of the animacy of these woods.
After daydreaming for a time, I got up and began to assemble the fly rod my father brought up to
me from home, which Opa had used in California's Sierra Nevada fishing for golden trout. I tied
on a hopper and fished in a small pool, crouched awkwardly in the bushes. The rod quivered and
the hopper bounced clumsily in my unlearned hand. I steadied it and let the hopper down to drift.
I felt the water's texture up the line. It was all still for a moment before the fish bit and I started,
but managed in time to set the hook. I felt it wriggle, but its small body was pulled from its flow.
I ran my hand down the line and met the fish at the edge of the pool. I clumsily eased the hook
out from its jaw, and I whispered 'yes' in gratitude that it came smoothly.
This task complete, I let my nerves calm as I turned my attention to the small cutthroat trout in
my hand. I'm a novice fisherman but even I knew that compared to the sizes I see on Facebook
this fish was unremarkable. But I took another moment to look and tried to let myself get to
know this individual in its context while also letting in its deep-time history, the generations that
have lived in these pools. I thought of the check dam, and then of people who may have passed
along this stream before.
I let the trout go and it flopped out of sight behind the bubble curtain. I stood up and reached for
my rod. I fished a while longer and explored along the creek, but mostly got my line tangled. The
sun began to drop towards the western range and I knew I should get going. I packed up and ate
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a granola bar at the base of a boulder field next to shimmering aspen and a massive larch.
Fireweed seeds floating through it all. As I left I pulled the small film canister holding Opa's
ashes from my pack. I said a few words to him and left a small patch of ash to eddy and disperse
into the stream as I headed up the hill for home, as Nɫɫq̓esuʔl̓m rushed on below.
4.3 Novel Sustainability Interventions
Having outlined the dense network of relations and advanced them through the power relations
of the political ecology lenses in the previous section, this study is uniquely positioned to discuss
novel sustainability interventions for Grant Creek. The grassroots proposal for restoration on
Segment 3 of Grant Creek was a primary impetus for this foray into relations. This study has
attempted to build from this singular focus towards a more holistic approach that speaks to the 11
miles of stream from Segment 1 to 4, while acknowledging that the stream’s uplands and the
Clark Fork watershed are even larger. Meanwhile, on an even broader scale, the UN Decade on
Ecosystem Restoration attempts to frame the moment and promote restoration as a global
practice. In this section I pick up on the second branch of my research question: What
approaches to ecological restoration do the relational dynamics restrict or enable? I attempt to
step forth from the inventory of watershed dynamics to discuss the restoration opportunity. I
ground the analysis in Grant Creek, but I will address the UN Decade in a series of reflections
and share recommendations in an attempt to generatively connect these two scales.
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On one level, this investigation has simply organized knowledge and engaged participants to
interact with restoration in a more direct way. Many participants simply mentioned the value of
awareness and education as the starting
point for any action, individual or
communal. But the approach also offers a
refreshed stance through which to
reengage in the local process that is
currently underway without falling to
oppositional and binary thinking about
community groups or nature and humans.
The extensive mentions of stewardship
showed participants linking Human and
Non-Human Agency, Knowledge,
watershed Health, Ethics of Care, and
even Community. This builds on the
portrayal by West et al. of a braided rope
of overlapping themes, illustrated in

Figure 5. The framework of stewardship as presented by
West et al. 2018 as interwoven strands of Agency,
Knowledge, and Care. Illustration by J Lokrantz/Azote.

Figure 5 (2018).
As referenced in my discussion of Rebecca Lave’s work, there is within ecological restoration
praxis a tension between institutional terminology and colloquial phrasings. As the field of
restoration has grown and evolved, more and more practitioners have consolidated in support for
the SER definition, which defines ecological restoration as “the process of assisting the recovery
of a degraded, damaged, or destroyed ecosystem to reflect values regarded as inherent in the
ecosystem and to provide goods and services that people value” (Gann et al. 2019). However,
this widespread institutional agreement does not mean that there is agreement between all people
that interface with restoration. Restoration is a practice through which many disciplines and
perspectives intersect and interact, and the phrase “ecological restoration” can often be a
shorthand for a multitude of intentions and strategies for interventions on human-natural
systems. It is a field that is both held in tension by inconsistent usage, but which is also rendered
inclusive, pluralistic, and possibly more democratic. In this study, despite certain skepticism and
key concerns, all participants expressed value in its framing. In my interviews with landowners
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and land managers, many shared robust answers that shared many key features with the SER
definition. While some of the respondents resisted an abstract or academic definition, by
speaking to specific physical features of Grant Creek they touched on naturalness, historical
integrity, and human intentionality. Several landowners along the creek had no issue pinning
restoration to one or two self-interested goals, though knowingly or not they were often referring
to one issue that was bound up in countless others. They expressed concern for mosquito-borne
disease, the risk of beavers to their livelihoods, loss of property through bank erosion, and their
costs to maintain infrastructure. While restoration proposes a more unified approach to managing
for the health of the stream, it nonetheless has to contend with this conceptual simplification.
Additionally, practitioners will need to remain cautious of over-selling the benefits of a restored
creek, because a disconnect between expectations and restoration outcomes can disrupt the
durability of social-ecological conditions. For example, several participants raised the goal of
year-round connectivity with the Clark Fork, while it is unclear if this is a geomorphic possibility
or a historical baseline condition.
It is important to acknowledge that the 20 participants I interviewed are not fully representative
of the broader scope of involved parties; there were some key missing pieces to their
perspectives. Participants had poor communication across multiple Segments. For one thing,
while each member bemoaned the lack of consciousness and vision in Lower Grant Creek, when
I asked whether they could refer me to any interested residents, they largely came up empty. It
was suggested that there was a lack of vision because the creek flows underground and currently
doesn’t look like a creek, or that most people living in that area are recent arrivals, but no
conclusive explanation can be gathered without the direct input of those residents. Further study
is needed to broaden the interviews to include more stakeholder groups throughout the
watershed. There are many groups yet to be interviewed, but those that deserve primary focus
include adjacent neighbors, tourists, and members of the Confederated Salish and Kootenai
Tribes, on whose ancestral lands Grant Creek flows.
And yet this is still not enough. The current knowledge-base about Grant Creek is missing both
the history of violence and dispossession of Indigenous people, but it omits the millennia of
tenure and cultural practice that helped shape the stream’s condition. In their political ecology
playbook, Osborne et al. state that “the Decade on Ecosystem Restoration must address both

108

environmental damage and social inequities while catalyzing broader systemic transformations”
(Osborne et al. 2021, 1). The human-nature dualism is so pernicious and the same models of
domination that settled Missoula might flow into the restoration paradigm as well, if not properly
investigated and problematized. Higgs claims that in order to do good ecological restoration, a
practitioner has to understand degradation in terms of the ecological history of the place (Higgs
2003). Through the colonial political ecology lens we can better ask what is valued by whom,
and what are the impacts of such valuation? Grant Creek faces these issues of process and
inclusivity, fraught understandings of baseline data, incomplete accountings of responsibility and
justice, and uncertainty about what cultural practices or ongoing tenure will bear the aspirations
of any such project out beyond a project implementation. It will be important to maintain this
lens in each aspect of the project in order to more fully account for the social-ecological causes
and impacts of settler-colonialism in the Missoula valley.
As discussed in subsection 4.1.3, the analysis of boundary concepts in this study points out the
way participant perceptions of stewardship faded into portrayals of restoration, and many
participants considered a future project simply as an extension of their ongoing stewardship
practice. The multitude of definitions for restoration similarly deserve further site-based analysis
of its constituent threads of relation. By and large, throughout this study, I was continuously
buffeted by views of nature as apart, as a site of human consequences and objects, yet all the
while it was enacting and complicit in the relations that came out in the interviews. But certain
links are indeed offered by participants between Human and Nonhuman Health and Agency, and
this points to the potential for mutual benefit from restoration actions. As discussed in sections
3.3 Agency and 3.6 Experience, restoration offers a link between actions and experiences, and it
can dramatize a conscious reengagement between the ostensibly separated concepts of humans
and nature. And yet this study has also revealed that durable and inclusive management actions
require both quantitative and qualitative data collection. Weaving these two data sources together
not only supplements context and information, but it can methodologically bridge the ontological
divide that so often bifurcates humans and nature. In order to understand restoration opportunity,
there is a need to study the stewardship actions and perceptions of existing residents and
stakeholders. This can both expand the constituency and nurture a sense of responsibility for the
site, which can anchor a focused intervention in site before, during, and after a restoration
project. There is an interest for not only an ecologically healthy stream, but one that has
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legitimacy within the community, and assuming this dual goal in restoration planning provides
space for more robust projects. Along with this broadened effort, both forms of data collection
will need an increased recognition of practitioner and researcher bias and discretion. Although
positioned as central to the campaign towards restoration, the NRCS Riparian Assessment does
not appropriately define restoration on its own, and given this it improperly addresses the
implicit values of its surveyors and those that would mobilize it to generate political support.
Human experience in restoration is under-represented in its traditional approach, so often
conducted by engineers and contractors with little direct stake in the outcomes. The specific
history of flood control and mitigation, diversions, and infrastructure in Grant Creek presented
under the name of restoration projects often failed to integrate nonhuman and human interests
collaboratively, and have left people disillusioned. For any successful restoration to proceed, this
aspect needs to be centrally emphasized in order to incorporate the ongoing experiences of
people with livelihoods and experiences in that ecosystem. However, in order to approach the
relational holism out of this pluralistic approach, there is an emergent obligation for those using
the term restoration to approach discussions in a self-aware and open-ended manner, such that
the term can be metabolized by the site and community. This process of concept metabolization
might be advanced through group learning, joint fact-finding, and collaboration. The many
analogies used by participants throughout the interviews reveals the power of building new
stories through and out of existing mindsets and worldviews. Whether a formal restoration
project occurs on Grant Creek is yet to be determined, but the stories that practitioners use to
design it, and those they tell after the project, will shape the relations on the stream. This process
should not be seen as a reset, a complete novelty, nor an erasure of the relations that created the
degradation. There will need to be an open and honest accounting of the history, and the
monitoring, storytelling, and stewardship after the project should nurture a sense of connectivity
to this past—one that flows through the restoration project.
The unfolding history of restoration has significant logistical and philosophical limitations as a
framework (Light 1996), but it can also be an expression of care for the landscape, and it can
affirm a bond between ecological and social dynamics (Jordan 1997). Ethics of care are present
throughout the watershed. The values of care that underpin Enqvist’s stewardship actions also
provide fertile ground for restoration, and the participants were largely optimistic, but the
particular forms of care described by the participants show that an increased attention to care
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cannot be one that is naïve to power and the political implications of restoration action. It is clear
through this study that restoration will falter if it does not appropriately center process and social
equity (Higgs 1997, Palamar 2010). Once again, the Riparian Assessment alone does not provide
adequate context for the sources of degradation, and without further historical and archival
context the interviews do not either.
Given this portrayal of relations, what, concretely, can be done? Some researchers have
attempted to mobilize action grounded in relational dynamics through multi-actor collaboration.
Mould et al. discuss the “enablers and barriers” to participation in river management in Australia
(2020, 1). They describe certain sites of motivating relational values, such as “supportive social
networks and investment in relationships by river management practitioners” (2020, 1). In their
paper “A Relational Approach to Landscape Stewardship,” Cockburn et al. describe that “history
and context strongly influence relational processes” and offer three practices for the boundarycrossing efforts necessary to restoration and stewardship: “1. belonging while differing, 2.
growing together by interacting regularly and building common knowledge, and 3. learning and
adapting together with humility and empathy” (2020, 1). These are largely qualitative ethical
recommendations, but in “Relational Hubs for Collaborative Landscape Stewardship,” Cockburn
et al. clearly call for nurturing both human-to-human and human-to-nature relations through hubs
of collaboration (2020, 1). The participants from this study highlighted the benefit that
community engagement can provide and generate channels through which existing stewards can
facilitate the effort. Community groups, interest groups, and coalitions of neighbors are of high
value to just such processes. As of April 2022, the Clark Fork Coalition is leading an effort to
convene and support a Grant Creek Working Group. The group’s unpublished preliminary
charter says the GCWG’s purpose is “to capitalize on and amplify the current momentum for a
revitalized Grant Creek, and to ensure that its restoration and protection is a central goal, not an
afterthought, in the build-out of the lower Grant Creek Watershed” (CFC 2022, 1). The group
aims to engage with the Missoula City and County while also serving as a collaborative hub for
stewardship and protection of the creek. The membership aims to be “inclusive,” but it has yet to
be seen how participation matches the diversity of the watershed or engages with local Tribes. In
their thesis on Tribal consultation and collaboration on nmisuletkw, or the Middle Fork of the
Clark Fork River, Jennifer Harrington recommends education on Indigenous history (Harrington
2020, 102) along with including “a broader, diverse worldview” (103). They also emphasize
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relationship-building early and often, and an awareness of the power relations that currently
restrict such engagement (121).
In order to operationalize this inclusive view, in Table 2 I review the findings of this
investigation into the human-natural relations on Grant Creek and propose a series of
corresponding recommended actions towards relational restoration.
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Human-Natural Relations in Grant Creek
Relational Findings
Recommendations for Action
•

•

Historical perspective of social-ecological
condition and stewardship actions do not
represent the settler-colonial history and its
impacts on the stream.
Community constituency is poorly defined
and excludes marginalized groups.

•

Consult with Tribes, develop relationship, and educate the
public on the environmental history and Traditional
Ecological Knowledge of Grant.

•
•

Develop awareness and share knowledge openly.
Articulate a vision for inclusivity and provide enabling
conditions for participation and collaboration.
Coordinate with local community groups.
Restoration actions should encourage citizen participation
towards development of a sense of place and ownership in
the watershed.

•
•

•

Stewardship actions are present but remain
uncoordinated and lack holistic vision.

•
•
•

•

Restoration possibility is implicitly bounded
and incompletely defined.

•
•

•

Current regimes of knowledge production
do not represent the multiple ways of
knowing that do or might exist on Grant
Creek.

•
•
•

•

Legal dimensions of holistic stewardship are
poorly defined.

•
•

•

There is a lack of cohesion in socialecological storytelling and visioning.

•
•

•

The effort lacks interface with the broader
field of practice, including the Society for
Ecological Restoration and the UN Decade
on Ecosystem Restoration.

•
•

Outreach to community members and assemble an
accounting of stewardship actions.
Incorporate the suite of stewardship actions into a holistic
management and restoration plan.
At each proposed intervention consider who is involved
and how an action will impact the wider watershed.

Be transparent and forthright about restrictions,
compromises, and opportunities when making strategic
decisions.
Develop a community definition for restoration and
reflexively adapt and develop it throughout the process.
Develop relationships with non-traditional partners and
open channels of knowledge sharing.
Practitioners and researchers should complete and present
positionality statements in public fora.
Advance relational and transdisciplinary approaches to
future research and monitoring.
Encourage adoption of Grant Creek by the Missoula
Conservation District.
Outreach with stakeholders to clarify the relevant legal
designations.
Encourage community storytelling that includes
restoration interventions and ongoing stewardship.
Elevate citizen analogies, euphemisms, and metonymy
and support existing forms of communication of relational
values.
Share SER and UN definitions of restoration as knowledge
exchange with community members.
Deliberately incorporate or exclude best practices and
provide lessons learned to the community of practice.
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Table 2. A set of emergent recommendations for restoration process on Grant Creek.
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4.4 Further Research
It will be important to trace the way the recommendations in Table 2 unfold and how perceptions
change as the process proceeds, whether towards a restoration project or not. This mixed
methods approach can provide a baseline for relations in Grant Creek, but the situation should be
reviewed during and after the restoration project. Lessons learned from this approach should be
shared with the broader community of practice.
Neither the Riparian Assessment nor the interviews incorporated the upper reaches of Grant
Creek in the National Forest land. This area was presumed healthy and has been studied
intermittently by MT FWP. However, there is a need to apply a mixed methods approach to
understanding the social-ecological history of the area.
There is a great need for deeper study of the intersections between homelessness and
environmental awareness in towns like Missoula undergoing a housing and homeless crisis.
There is also a need for local agencies to develop more integrated relationship with Tribes and
determine if there are research questions that they hope to pursue on Grant Creek. There is a lack
of research of the engagement between Western approaches towards restoration and Indigenous
eco-cultural practices, especially in Montana.
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Chapter 5: Conclusion
The Political Ecology approach I have engaged through these three lenses has enabled me to
discuss Grant Creek in a more textured, transdisciplinary, and critical way, which is one step
closer to being commensurate with the dense complexity of relationships and perspectives that
the watershed holds. Much of the data and analysis held in this report are not particularly new,
nor exceptionally complex. The findings describe a stream that is distinctly degraded across
various social and ecological metrics, but it is a stream that is also bound by notions of care,
appreciation, and pride. The path towards the restoration project will not be easy and holding a
multitude of goals together in doing so will take a great degree of inclusion and balance. I
believe that what I offer here is a more comprehensive, grounded, and holistic analysis that can
assist in improved intra-community communication and collaboration, and can awaken a broader
range of possibilities and imaginings for engagement with Grant Creek.
Over the last year and a half, my focus on the proposed restoration of Grant Creek has allowed
me entry into countless other dynamics in the watershed. It has, for one, reinvigorated my
interest in restoration as a nexus of transformative analytical and practical social-ecological
approaches; one that is worthy of, one that motivates, a political ecology approach so as to
become ever more attentive to historical justice and power dynamics. I am newly committed to
investigating ecological restoration as social practice, environmental ethic, transformative
experience, and political resistance. In this period of growth under the global efforts of SER and
the UN, I hope to ask how we might take up this novel paradigm with the appropriate restraint
and humility, and with an eye towards catalyzing coalitions and making kin.
In a recent work, Donna Haraway states: “It matters what thoughts think thoughts, what stories
tell stories, what knowledges know knowledges” (Haraway 2019, 570). She calls us to once
again situate ourselves in the process of our work, whether it be research, art, conversation, or
restoration practice. It has been crucial at every point in this work for me to recognize the
privilege that comes from my real and perceived class, race, and gender. As a white cis male, and
newcomer to the Missoula Valley, I have grown towards the role of guest. I hope this thesis can
be seen as a gift to the coalitions of diverse kin that have cared for this landscape before me, and
who will continue to do so after I leave.
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I am drawn to pick up on the central thread of Haraway’s statement, and in the spirit of giftgiving I offer the term “re-storying” to the processes underway on Grant Creek. Re-Storying is,
of course, a play on the term restoration, and it is not my own term. It has begun to emerge in
cross-boundary conversations about ecological restoration, but I find it to be a compelling,
playful, and applicable term for this site of study. Where restoration implies a return to a past
state, re-storying promotes a re-configuration of an ongoing process. Where restoration
encourages practitioners to perform isolated interventions, re-storying swaddles practitioners in a
network of relations in flux. Re-storying encourages human intention and creativity while calling
attention to and eschewing master narratives of total control and complete novelty. It suggests
fidelity to a continuous thread, but one that is braided with others, for what is a story until it is
told? Re-storying asks us to listen to nonhuman agents telling stories in webs of being. There is
no outside of these unfolding relations, but with this renewal and re-framing, re-storying offers a
dramatization and deliberate reengagement with the story we are living.
The relational turn advanced in this study has proven to be enormously generative for describing
the dynamic human-natural condition of Grant Creek, and it gives context to novel interventions
that I hope can be actionable for the participants themselves and for the broader community. A
relational re-storying of Grant Creek is possible. This paper has sought to acknowledge existing
relations, strategically create new ones, and better engage with ongoing story that spills out of
the mountains, runs through the heart of Missoula, and—if storied with proper care—might
better flow towards confluence.
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APPENDIX A.
Research Question
What are the relational nature-human dynamics in the Grant Creek watershed? What
approaches to ecological restoration do these dynamics restrict or enable?
Key Topics
• Introduction and description of Grant Creek and property
• How does the participant situate themselves within the watershed and
community?
• What does restoration mean to the participant?
• Perception of best process for the proposed work
Email Contact
Hello ___,
My name is Seamus Land and I’m a graduate student at the University of Montana in the
Environmental Studies Program. I'm working on a project looking at the social and ecological
conditions of Grant Creek, and I hope to gain an understanding of the interests and concerns of
the various parties. Naturally, I'm interested in interviewing you to get a sense of your
perspective as a resident and stakeholder of the Grant Creek watershed.
If you’re interested and available to participate I’d love to set up a time to meet for about an
hour. The weather has been nicer lately, so if you're comfortable with it I'd love to set up a Covid
safe in-person interview, perhaps even on or near Grant Creek. However, if you'd prefer a Zoom
or phone call I'd be more than happy to set that up. My tentative availability through a normal
week includes the following time slots.
Mo:
Tu:
We:
Th:
Fr:
I’d also be happy to meet on the weekend if that works best for you, and I don't want to rush our
conversation between other obligations, so just let me know of your potential availability and we
can go from there. Feel free to reach out to me with any questions and concerns, and I look
forwards to hearing back from you.
Best,
Seamus

APPENDIX A.
In-person Introduction
Hi, thanks so much for making time to meet with me. As I mentioned over [email/phone], my
name is Seamus Land and I’m a graduate student at the University of Montana in the
Environmental Studies Program, and I’m want to learn about your relationship with Grant Creek
and your interests or concerns about the proposed restoration.
As you saw in the consent form, your identity will remain completely confidential. This
interview is completely voluntary, so if you are uncomfortable answering a question you can
certainly decline.
I want to ask--would you feel comfortable with me recording while we talk? It will help me
accurately report what you say.
I intend to write this information up at the end of the year so I’ll be sure to let you know about
that, if you’re interested.

APPENDIX A.
Questions
Describing Grant Creek
1. To start off, please tell me a little bit about the property you live on along Grant Creek? How long have
you been living there?
a. You’ve mentioned X, Y, and Z. Are there any other important characteristics of this place?
b.

How would you characterize the general health of the Creek? Why?

2. In what ways, if any, has Grant Creek watershed area changed since you’ve been there?
a. Any other ways?
3. What are some of the benefits associated with working along the creek?
4. Are there any downsides as far as being along the creek? If so, what?
5. When you think about managing your property, what goals are most important to you?
a. What specific goals, if any, do you have when it comes to the creek itself?
6. Why are these goals important to you?
a. [Note seamus: Ask about each to get to “care”????]
7. How have you tried, in practice, to meet your land management goals? What steps have you taken?
8. When it comes to the health of the creek, what do you think is the role of a land manager?
Community
9. When you think about the community around Grant Creek more broadly, who comes to mind?
a. Probe: Anyone else?
10. What are some issues you see facing landowners or land managers in that community?
a. How do those concerns impact the way you care for your property?
Ecological Restoration
Intro: As you probably know, a lot of people are talking about ecological restoration of certain parts of Grant
Creek, especially where it flows near the airport and towards the River.
11. Just to start, what comes to mind when you hear the phrase ecological restoration?
12. Do you think the creek needs to be restored in any specific ways? Why or why not?
a. Probe: Where? How?
13. What would “successful” restoration look like?
a. Are there particular things you’d like to see done through the restoration process? [enhanced?
Or repaired?]
14. What challenges do you think the restoration project might encounter?
15. In what ways do you think a restoration project will influence the way people think of the creek? Will it
change actions?
Closing
16. Is there anything we haven’t talked about that you want to bring up?
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1.0 INTRODUCTION
This document presents the results from a 2021 assessment of Grant Creek, an important but
sometimes overlooked tributary to the Clark Fork on the west side of the Missoula valley. The
assessment was organized by the Clark Fork Coalition (CFC), a non-profit river conservation
organization in Missoula. The purpose of this report is to provide current data on the condition
of the Grant Creek riparian corridor, including stream health, channel condition, hydrology, and
fisheries habitat. It is intended to fill data gaps in our knowledge about the ecological health of
Grant Creek, and to provide a tool for planning future conservation and restoration activities.
In the sections that follow, this report presents
1.
2.
3.
4.

a description of the Grant Creek Watershed;
an explanation of why restoration of Grant Creek is a high priority now;
method and results from the Clark Fork Coalition’s 2021 assessment; and
a restoration reach prioritization.

The restoration of Grant Creek will require collaboration between partners in government, the
private sector, NGO’s, and local citizens, several of which contributed to the assessment
presented here. The Clark Fork Coalition hopes this report serve as the basis for restoration
planning at a watershed scale will catalyze continued collaboration on behalf of Grant Creek.

2.0 BACKGROUND
2.1 Watershed Description
Grant Creek begins high in the
glacier-carved cirques of the
pristine Rattlesnake Wilderness
in the Lolo National Forest at
nearly 9,000ft elevation; over
three thousand feet above the
Missoula valley. The creek flows
18 miles to its confluence with
the Clark Fork a few miles west
of downtown Missoula. Its 30square-mile watershed is a mix Grant Creek’s origins, high in the Rattlesnake wilderness
of dense mountain forests,
hillside grasslands, suburban residential areas, high-intensity urban commercial-industrial
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areas, and irrigated agricultural lands. According to the Montana Department of Environmental
Quality (DEQ), “approximately 55% of the watershed is publicly owned (51% USFS, 3% Missoula
County Government, and <1% each City of Missoula Government, Montana State Trust Lands,
Montana Department of Transportation, and FWP) and the remainder (45%) is privately
owned” (DEQ 2014).
The uppermost part of the
watershed is located within the
National Forest and features
cold, clean water and abundant
native fish and wildlife habitat,
including native westslope
cutthroat and bull trout (USFS
2013). As noted by HDR
Engineering, “[h]istorically, Grant
Creek flowed down from its
steep headwaters in the Grant
Creek watershed and spread out
into numerous channels over an
Upper Grant Creek provides spawning habitat for westslope cutthroat trout
alluvial fan in the western
Missoula Valley” (HDR 2005). But over the last 150 years of settlement and development in the
Missoula Valley, the lower sub-reaches have been significantly altered, with much of the lower
six miles channelized along railroads, agricultural fields, and subdivisions. This has resulted in
numerous impairments to water quality, stream corridor connectivity, floodplain connectivity
and other natural stream functions. Montana DEQ notes that “[t]he original Grant Creek
channel can be roughly located…south and west of International Drive” (DEQ 2014), whereas it
currently passes through constructed channels west over half a mile along the railroad tracks
and then loops south under Broadway, and along the perimeter of agricultural properties and
Missoula airport land.
For all these reasons, Grant Creek is identified as an impaired stream by the Montana
Department of Environmental Quality and a "Waterbody of Concern" by Montana Fish, Wildlife
& Parks (FWP), and Missoula City/County (FWP 2005). Among the key concerns are:
•

Poor water quality due to:
o Nutrients (Nitrates and Nitrites)
o Sedimentation/Siltation
o High water temperatures
2

•
•

Chronic dewatering and low flows due to:
o Irrigation withdrawals
Degraded aquatic and riparian habitat due to
o Loss of connectivity for migratory fish and stream function
o Straightened, channelized, and rip-rapped banks
o Loss of natural vegetation, and associated shade, cover, habitat and bank
stability

Some of these impairments,
such as channelization,
sedimentation, and loss of
floodplain connectivity, greatly
exacerbated the impacts of a
10-year flood in 1997,
ultimately causing flooding and
extensive damage at a cost of
$6.2 million to homes near
Mullan Road in the lower end of
the watershed (HDR 2005). A
major stream re-naturalization
project was planned in 20002005 with the objective to: “1)
Grazing and dewatering impacts
reduce flooding hazards; 2)
improve fish passage; 3) improve fish habitat; and 4) improve recreation opportunities and the
aesthetic value of the creek.” Through a joint effort between U.S. Corps of Engineers, U.S. Fish
and Wildlife Service, FWP, Montana Department of Transportation and Missoula County a few
small flood prevention infrastructure projects were carried out as a result of this flood event
(DEQ 2014).
However, much work remains to fully address the lower watershed flooding issue. It is clear
that large-scale stream re-naturalization, including floodplain storage, continues to be a
promising, but thus far unrealized, approach to lowering the flood risks in lower Grant Creek
(HDR 2005).

2.2 Grant Creek – Why Now?
In the last 20 years, Missoula’s urban footprint has surged westward, and it is now a spreading
over the middle portion of the Grant Creek watershed. Agriculture is being replaced by
3

development, while new roads, commercial
developments and residential areas are
rapidly being built. A brief moment of
opportunity exists right now to assure that
the Grant Creek corridor can be protected
and restored for fish and wildlife habitat and
the livability of the Missoula valley.
The Clark Fork Coalition began tracking
developments on Grant Creek in 2004, and
has supported and advocated for its
restoration since that time. But various
obstacles over the last 16 years have made it
difficult, if not impossible, to pursue the kind
of holistic restoration and recovery the creek
needs and deserves. However, in 2020, new
Missoula’s march westward
and exciting opportunities for a communitydriven revival of Grant Creek emerged through a formal master planning process for the area.
That process resulted in the Sxʷtpqéyn Area Master Plan (“Su-tup-kane,” formerly Mullan
Area), which presents a vision for residential and commercial development, and some
provisions for the restoration of Grant Creek, progressive stormwater management, and a
proposed 200-foot riparian buffer on each side of the creek (Missoula County and City of
Missoula 2020).
In 2019, as the Master Planning Process was unfolding, Missoula County was able to access a
federal BUILD grant for $13M to support infrastructure development within the Sxʷtpqéyn
Area, on the lands immediately east of Grant Creek below Broadway (Missoula County BUILD
Grant, 2019). Missoula County estimates as many as 6,000 dwelling units and 18-20,000 people
will be added to the area in the coming years. Unfortunately, the BUILD Grant funds were
inadequate for fully funding the restoration of Grant Creek in the area and a second attempt to
secure funding was unsuccessful. As a result, the Master Plan’s vision of a restored and
protected Grant Creek is mostly aspirational at this point. It will take sustained community
engagement to make it a reality.
Fortunately, the Master Plan and BUILD grant have increased community awareness of the
potential for a restored Grant Creek and generated considerable momentum for pursuing it
further:

4

•
•

•

•

Missoula County’s current leadership has a strong commitment to conservation and
supports restoration of Grant Creek, and City leaders support it as well.
Local stakeholder groups and residents of the Grant Creek valley, including the
watershed group Friends of Grant Creek (FOGC), have begun coalescing around
protecting the creek. These active and knowledgeable stewards are key allies to assist
with the kind of outreach and advocacy that will be essential to this campaign.
Numerous conservation partners share the goal of a holistic plan to restore Grant Creek,
including the Montana Fish, Wildlife & Parks, Friends of Grant Creek, National Wildlife
Federation (which manages a wildlife reserve in the Grant Creek drainage), Rocky
Mountain Elk Foundation (whose headquarters is located on Grant Creek), Trout
Unlimited, and the Confederated Salish and Kootenai Tribes, who have a deep and
ancient connection to the creek.
After years of work, a Central Clark Fork Watershed Restoration Plan, which includes the
Grant Creek drainage, is nearing completion. Once completed and approved by the
state, this plan will allow watershed stakeholders (including the Clark Fork Coalition) to
apply to state and federal funding programs to improve water quality, aquatic habitat,
and watershed function in creeks covered by the plan. This is a critically important
source of funding that can make on-the-ground restoration projects possible.

As Missoula continues its rapid growth, Grant Creek presents an excellent opportunity to
demonstrate community-driven and ecologically-informed development that provides needed
housing and neighborhoods, while preserving and restoring vital natural values. A restored
Grant Creek – especially in its hard-hit lower reaches
– would create a healthy physical environment that
is resilient to change and rich in the natural capital
that underpin livable communities. Such a
restoration, gusseted by a strong civic commitment
to a healthy future for the creek, could provide a
template for growth that is grounded in balancing
community and ecological needs, and that
incorporates safeguarding and reviving natural
resources as a core tenet. But we must act soon. For
as Missoula’s explosive growth continues, the
pressure will increase to encroach upon, or even
build over the floodplain of this small Clark Fork
tributary. And once additional buildings, roads, and
Complex riparian vegetation in Grant Creek’s upper reaches
sidewalks go in, there will be no going back to renaturalize lower Grant Creek. It will likely be written off for good.
5

3.0 Clark Fork Coalition Assessment
Although previous studies of Grant Creek provided ample evidence that Grant Creek has serious
issues with flooding, water quality and stream function, no top-to-bottom continuous survey of
the current status of the channel conditions, aquatic habitat or riparian resources in the Grant
Creek corridor was available. The assessment presented here was intended to begin to close
that gap and provide a starting point for prioritizing restoration opportunities in the watershed.

3.1 Methods
During the summer of 2021, The
Clark Fork Coalition conducted
an assessment of hydrology,
water temperature, riparian
condition, and fish habitat in
Grant Creek from the crossing of
Snowbowl Road to the creek’s
confluence with the Clark Fork
River. The bulk of the effort was
dedicated to riparian
assessment, with the assessment
team walking along 10 miles of
stream from Snowbowl Road to
the confluence with the Clark
Field technician assessing indicators of stream health, such as hydrology, water
temperature, riparian conditions, and fish habitat
Fork. The team’s primary
assessment tool was the US
Department of Agriculture’s Natural Resource Conservation Service riparian assessment
protocol, particularly the version developed in Montana (NRCS, 2004).
For the purposes of field riparian assessment, Grant Creek was divided into 4 major segments
based on predominant land use, channel type, degree of alteration, and major road crossings.
These segments include:
Segment 1: Snowbowl Road to Interstate 90;
Segment 2: Interstate 90 to Broadway;
Segment 3: Broadway to Mullan Road; and
Segment 4: Mullan Road to Confluence (Confluence with the Clark Fork)
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The area above Snowbowl Road was not assessed because of its relatively high-quality riparian
and aquatic habitat, and the fact that the creek flows through mostly US Forest Service land
and federally designated wilderness. Each of these major segments was further divided into
smaller sub-reaches based on changes in ownership and land use, channel conditions, and
stream type. A total of 38 sub-reaches were identified and the assessment was conducted at
the sub-reach scale.
The assessment also included continuous flow measurements during summer and early fall at
two sites, and water temperature measurements at four sites in the lower watershed.
The assessment results include the following seven components:
•
•
•
•
•
•
•

USDA Natural Resources Conservation Service (NRCS) Riparian Assessments with
supplemental attributes for fish habitat at 38 sub-reaches
Photo Documentation of each sub-reach
Continuous Flow and Stream Temperature data
Qualitative Sub-Reach Narratives
Remote Sensing interpretations of several stream sub-reaches which were not walked
Restoration Opportunity Assessment
Supplemental Data – Stream Type and Dominant Plant Community Type; irrigation
diversion inventory and notation of crossing structures (bridges, culverts).

3.2 NRCS Riparian Assessments
Fish Habitat Scores
The USDA Natural Resources
Conservation Service (NRCS)
Riparian Assessment Method
(NRCS 2004) was the assessment’s
primary tool for evaluating the
health of the creek. The NRCS
Riparian Assessment is a relatively
rapid method for assessing the
sustainability and function of the
riparian corridor and aquatic
habitat. Resulting assessment
scores and sustainability ratings

Healthy, complex riparian zone – a “sustainable” health rating
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help identify issues limiting riparian function and aquatic habitat that can be used to develop
restoration priorities.
Scores from these assessments are totaled to develop an overall NRCS Assessment score and
rating, along with a total fish habitat score, for each assessment sub-reach. The NRCS
Assessment produces a score that is calculated as a percent of the maximum score and tied to
one of 3 stream health rating categories: Sustainable (80 to 100 percent), At Risk (50 to 80
percent), or Not Sustainable (less than 50 percent). NRCS defines its ratings as follows:
•

•

•

Sustainable describes a stream that “can access its flood plain, transport its sediment
load, build banks, store water, and dissipate flood energy in conjunction with a health
riparian zone” (NRCS 2004).
Not Sustainable applies when the “stream and riparian area are clearly lacking adequate
vegetation and/or functional characteristics and will not be able to dissipate energy,
trap sediment, build banks or any of the other processes that are expected for a given
potential” (NRCS 2004).
At Risk fits between the
two categories above,
and it applies “if most
of the attributes and
processes are in place
and working. What is
lacking, however, is
critical to the stability
and function of the
area” (NRCS 2004).

Fish habitat was evaluated
by using NRCS
Supplemental Questions.
Like the riparian
Widened channel, eroded banks in a highly grazed pasture – an “at risk” rating
assessment, the fish
habitat questions provide a score based on percent of maximum that is translated into
habitat rating: Good (80 to 100 percent), Fair (50 to 80 percent), or Poor (less than 50
percent). A copy of the NRCS riparian assessment worksheet that was used for the
assessment in included in Appendix A.
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3.3 Photographic Documentation
Digital photographs were taken at the upstream and downstream ends of each assessment subreach. Additional photographs were taken throughout the assessment sub-reaches to
document conditions at key locations such as irrigation diversion structures, fence lines,
erosion, and encroachment from agriculture and commercial activity.

3.4 Flow and Water Temperature Measurements
The Clark Fork Coalition installed two HOBO® barometric continuous flow recording devices and
four HOBO® continuous water temperature recording devices in the lower half of Grant Creek
watershed in early summer 2021. The sites selected for flow measurement were intended to
bracket the most important irrigated areas in Grant Creek, to determine the relative impact of
agricultural irrigation withdrawals on late summer stream flow.
Flow and water temperature
measurement were calibrated
by periodic field measurements,
and additional flow
measurements were taken to
better understand the impact of
one key irrigation diversion. All
instantaneous flow
measurements were made in the
field according to the US
Geological Survey’s techniques,
using Hach FH950 digital velocity
meters. The water temperature
installations were coordinated
with Montana FWP fish
Monitoring streamflows and water temperatures
biologists, who deployed
additional water temperature recorders further upstream. Water temperature is a critical
habitat quality factor for native cold-water fish, such as cutthroat trout and bull trout, which
are both native to the upper Grant Creek watershed.

3.5 Sub-Reach Narrative
Data from riparian assessment, fish habitat assessments, and photographic documentation
were used to complete a sub-reach narrative for each assessment sub-reach. Narratives were
9

drafted in the field by the assessment team. These narratives describe the overall assessment
results, existing conditions, key impairments, possible causes of impairment, and potential
restoration options associated with each assessment sub-reach.

3.6 Remote Sensing
Existing spatial data sets were used to complete remote assessments of sub-reaches that were
inaccessible due to lack of landowner permission. Assessment forms were completed for the
remotely assessed sub-reaches.
Remote assessments used the following available spatial data:
•
•

High resolution (0.15 meter) aerial imagery for 2019 from Google Earth DigitalGlobe
Assessment data from adjacent or similar sub-reaches within the same watershed
completed for this report.

Some questions from the NRCS Assessment and fish habitat attributes could not be evaluated
using available spatial data, and were noted as “N/A” on assessment forms including: Question
6 (noxious weeds), Question 7 (undesirable weeds), Question 9 (browse utilization),
Supplemental Attribute 1 (Substrate habitats), 4 (Flow), and 5 (Nutrients) could not be
assessed. An overall score was still assigned to each sub-reach, though it excludes the values for
the above questions. A full description of the adaptation of the NRCS Riparian Assessment
Questions to Remote Sensing is provided in Appendix B.

3.7 Restoration Opportunities
For each assessment sub-reach, restoration opportunities were identified based on limiting
factors and restoration priorities, as judged by the survey team in the field, and checked by the
Restoration Director.

3.8 Supplemental Data
Within each stream reach, field crews measured width to depth ratios and identified Rosgen
Stream Type (Rosgen and Silvey 1996). They also characterized the dominant plant community
types based on based on the Nez Perce Riparian Community Type Codes (Overton et al. 1997)
and noted the locations of irrigation withdrawals and other near/in-stream infrastructure.
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The assessment was intended to evaluate current site conditions and identify problems to
facilitate prioritization of restoration opportunities for the assessment sub-reaches. Land access
was coordinated through individual contacts with landowners owning land adjacent to the
creek.
Will McDowell, Clark Fork Coalition Stream Restoration Director, led the field assessment
trainings. Seamus Land, University of Montana Environmental Studies Masters student
coordinated volunteers and led the field survey team. Field work was completed from late-June
to early-August 2021. Volunteers included Bela Garcia-Arce, Robin Chernoff, Sam Olsen, Will
Fesperman, Riley Butler, Luke Knaggs, Laura Gonzalez-Mantecón, Max Hanson, Elissa Chott,
Dan Spencer, Susan Tietelman, Vicki Watson, Geof Land, Nancy Rucci, and Maya Land. The Clark
Fork Coalition would like to express its gratitude to all of the volunteers who assisted with the
assessment and to the landowners who granted access to the stream. Their help was
indispensable to the success of the project.

4.0 RESULTS
This section summarizes
riparian assessment results by
major stream segment, with
each segment containing from
five to twelve distinct but
contiguous stream subreaches. As described above,
these stream segments had
Late fall CFC 2021 tour of Grant Creek – a dewatered reach near the airport
generally similar land use and
riparian conditions, allowing a single summary of riparian conditions and fish habitat ratings for
that segment. The segments are:
Segment 1: Snowbowl Road to Interstate 90;
Segment 2: Interstate 90 to Broadway;
Segment 3: Broadway to Mullan Road; and
Segment 4: Mullan Road to Confluence (Confluence with the Clark Fork)
The results that follow are a summary of conditions for each of the sub-reaches based primarily
on the NRCS ratings and a narrative assessment of conditions. Additional information from the
assessment is included in the following appendices:
11

Appendix A: NRCS Riparian Assessment Worksheet
Appendix B: Photos by Reach
Appendix C: Adaptation of NRCS Riparian Assessment Questions to Remote Sensing
Appendix D: Assessment Scores and Narrative by Reach
Appendix E: Grant Creek Irrigation Diversions
Appendix I: Restoration Priorities by Reach (DRAFT)
In general, the assessment indicated that Grant Creek was in good health in the uppermost
reach of the between Snowbowl Road and Interstate 90, where land uses are primarily
agricultural and low density residential. Between I-90 and Broadway, impacts were more
pronounced, and NRCS scores were typically in the “at risk” category. In the two downstream
segments, Broadway to Mullan and Mullan to the Mouth, Grant Creek is heavily impacted by
development, channel alterations, and agriculture, and most sub-reaches were in the “not
sustainable” category of the NRCS rating system.
Figure 4.1 presents the locations of the assessment reaches and color coded results of the
NRCS ratings by sub-reach, Table 4-2 provides location information for by major segment and
sub-reach, and Table 4-2 summarizes results of the assessment by major segment and subreach.
Sections 4.1 through 4.4, below, provide additional details about each of the major stream
segments.
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Table 4-1. Summary of assessment sub-reach lengths and locations (note the number in the Sub-reach ID indicates miles above mouth)
Assessment Area

Sub-reach ID

Snowbowl Road
Grant Creek
10A
Grant Creek
10B
Grant Creek
10C
Grant Creek
9A
Grant Creek
9B
Grant Creek
8A
Grant Creek
8B
Grant Creek
7A
Grant Creek
7B
Grant Creek
7C
Grant Creek
7D
Grant Creek
6A
Interstate 90
Grant Creek
6B
Grant Creek
6C
Grant Creek
6D
Grant Creek
5A
Grant Creek
5B
Grant Creek
5C
Broadway
Grant Creek
4A
Grant Creek
3A
Grant Creek
3B
Grant Creek
3C
Grant Creek
2A
Grant Creek
2B
Grant Creek
2C
Grant Creek
2D
Grant Creek
2E
Mullan Rd
Grant Creek
1A
Grant Creek
1B
Grant Creek
1C
Grant Creek
1D
Grant Creek
1E
Grant Creek
0A
Grant Creek
0B
Grant Creek
0C
Grant Creek
0D
Grant Creek
0E
Grant Creek
0F
Confluence with Clark Fork River

Sub-reach Length (ft)

Sub-reach Length (mi)

Upstream Latitude / Longitude

Downstream Latitude / Longitude

1200
1000
900
1800
1200
1000
2640
2112
1200
1200
800
600

0.23
0.19
0.17
0.34
0.23
0.19
0.50
0.40
0.23
0.23
0.15
0.11

46.9635
46.9597
46.9553
46.9535
46.9476
46.9420
46.9367
46.9303
46.9238
46.9217
46.8662
46.9160

-114.0085
-114.0116
-114.0127
-114.0136
-114.0150
-114.0192
-114.0226
-114.0285
-114.0300
-114.0311
-113.9984
-114.0331

46.9598
46.9554
46.9537
46.9477
46.9423
46.9369
46.9367
46.9239
46.9218
46.9217
46.9162
46.9146

-114.0116
-114.0129
-114.0137
-114.0145
-114.0188
-114.0224
-114.0285
-114.0300
-114.0309
-114.0311
-114.0330
-114.0337

500
1200
1000
800
600
2700

0.09
0.23
0.19
0.15
0.11
0.51

46.9126
46.9120
46.9077
46.9060
46.9044
46.9054

-114.0353
-114.0375
-114.0402
-114.0419
-114.0455
-114.0498

46.9122
46.9119
46.9062
46.9045
46.9054
46.9091

-114.0377
-114.0375
-114.0416
-114.0520
-114.0494
-114.0585

4000
1000
1400
3500
1400
400
600
600
600

0.76
0.19
0.27
0.66
0.27
0.11
0.11
0.11
0.11

46.9089
46.9069
46.9652
46.9033
46.8961
46.8929
46.8921
46.8893
46.8883

-114.0592
-114.0693
-114.0711
-114.0763
-114.0876
-114.0896
-114.0909
-114.0936
-114.0891

46.9069
46.9052
46.9033
46.8966
46.8929
46.8921
46.8893
46.8840
46.8883

-114.0693
-114.0712
-114.0763
-114.0868
-114.0896
-114.0909
-114.0936
-114.0892
-114.0891

1000
750
750
750
500
1000
500
2200
1000
500
600

0.19
0.14
0.14
0.14
0.09
0.19
0.09
0.42
0.19
0.09
0.11

46.8854
46.8840
46.8836
46.8824
46.8818
46.8808
46.8802
46.8797
46.8757
46.8749
46.8740

-114.0851
-114.0870
-114.0893
-114.0920
-114.0920
-114.0921
-114.0946
-114.0964
-114.0975
-114.0992
-114.1010

46.8842
46.8840
46.8824
46.8818
46.8808
46.8802
46.8797
46.8797
46.8750
46.8739
46.8729

-114.0867
-114.0894
-114.0920
-114.0920
-114.0920
-114.0946
-114.0965
-114.0964
-114.0989
-114.1009
-114.1005
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Table 4-2 Summary of the Grant Creek Riparian Assessment sub-reach scores and ratings
Sub-Sub-reach
Code

Approx. Length of Subreach (ft.):

Snowbowl Road
10A
1200
10B
1000
10C
900
9A
1800
9B
1200
8A
1000
8B
2640
7A
2112
7B
1200
7C
1200
7D
800
6A
600
Interstate 90
6B
500
6C
1200
6D
1000
5A
800
5B
600
5C
2700
Broadway
4A
4000
3A
1000
3B
1400
3C
3500
2A
1400
2B
400
2C
600
2D
600
2E
600
Mullan Rd
1A
1000
1B
750
1C
750
1D
750
1E
500
0A
1000
0B
500
0C
2200
0D
1000
0E
500
0F
600
Confluence with Clark Fork River

Channel
Type

Riparian
Score

Land Use

Riparian Rating

Fish Habitat
Score

Fisheries Rating

B
B
B
B and D
B
B
B
B
B
B
B
B

Agriculture/Residential
Agriculture
Agriculture
Agriculture
Agriculture
Agriculture/Residential
Agriculture
Conservation
Conservation/Residential
Conservation
Agriculture/Residential
Agriculture/Residential

97%
95%
97%
88%
95%
85%
77%
93%
93%
97%
93%
90%

Sustainable
Sustainable
Sustainable
Sustainable
Sustainable
Sustainable
At Risk
Sustainable
Sustainable
Sustainable
Sustainable
Sustainable

100%
94%
94%
94%
88%
88%
88%
94%
88%
88%
88%
88%

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

B
B
B
D
D
D/G

/Commercial
l/Commercial
/Commercial
/Commercial
Industrial/Commercial
Industrial/Commercial

68%
57%
52%
63%
38%
59%

At Risk
At Risk
At Risk
At Risk
Not Sustainable
Estimated At Risk

75%
69%
63%
63%
38%
38%

Fair
Fair
Fair
Fair
Poor
Poor

G
G
G
G
G
G
G
G
G

Agriculture
Agriculture
Agriculture
Agriculture
Agriculture
Agriculture/Residential
Suburban/Residential
Suburban/Residential
Suburban/Residential

21%
18%
25%
27%
47%
30%
37%
45%
52%

Estimated: Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Estimated: Not Sustainable
Not Sustainable
Not Sustainable
At Risk

10%
6%
25%
31%
50%
30%
25%
31%
38%

Poor
Poor
Poor
Poor
Fair
Poor
Poor
Poor
Poor

G
G
G
D
C/G
G
G
G
F
F
F

Residential/Agriculture
Agriculture/Residential
Agriculture/Residential
Agriculture
Agriculture
Agriculture
Agriculture
Agriculture
Agriculture
Agriculture
Conservation

70%
43%
28%
58%
27%
30%
33%
35%
28%
62%
73%

Estimated: At Risk
Not Sustainable
Not Sustainable
At Risk
Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Estimated: At Risk
At Risk

30%
31%
25%
44%
56%
38%
44%
63%
44%
78%
88%

Poor
Poor
Poor
Poor
Fair
Poor
Poor
Fair
Poor
Fair
Good
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4.1 Segment 1: Snowbowl Road to Interstate 90 (Reaches 10B to 6A)
The 3.7 mile-long segment from Snowbowl Road to Interstate 90 represents the land use
transition area from the Lolo National Forest in the headwaters to the subdivided residential
and commercial land use north of Interstate 90. The twelve sub-reaches surveyed in this
segment of the stream had many common characteristics: a) mostly natural Rosgen-type B3
channel forms with cobble substrates, some large woody debris, and connection to forested
floodplains; b) healthy cottonwood riparian forest with shrub understory along the stream
corridor; and c) agricultural land use and some rural residential developments in or near the
riparian corridor.
The low-density suburban land use, where it exists right along the stream, was not causing
enough impact to significantly lower the riparian health scores. One sub-reach (8B) within a
large ranch showed some “at risk” characteristics; in particular, the riparian forest component
was reduced, noxious weeds and invasive grasses formed a significant part of the bank
vegetation, and stream banks were not stable.
Nearer to the culvert at Interstate 90, Grant Creek Road and an Army Corps of Engineers levee
on the west bank (built to protect bridges and structures from flooding) encroach upon the
stream and limit floodplain access. The channel in the lowest sub-reaches of this segment was
somewhat entrenched with
reduced floodplain access.
Nonetheless, riparian
assessments scores were
generally quite high above I-90,
with 10 sub-reaches scoring 90
percent or greater riparian
scores, and fish habitat scores
varying from 88 percent to 100
percent. Aquatic habitat
complexity varied from good to
Natural, stable, resilient channel in cottonwood stand below Snowbowl Road
fair, and floodplain noxious
weeds were serious in some subreaches (Figure 4.2, Table 4-2). Ten active irrigation withdrawals exist, and dewatering began to
affect the stream in the lower part of this segment later in the summer.
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4.2 Segment 2: Interstate 90 to Broadway (Reaches 6B to 5C)
The 1.5-mile segment from Interstate 90 to Broadway begins by flowing out from under
Interstate 90 in an 800 foot-long 12’ wide by 7’ tall concrete box culvert. Our team walked
through the culvert, which had some natural channel substrates and “resting” rocks placed to
aid fish migration. However, the I-90 culvert was not included as a separate sub-reach in the
assessment. The dominant land use in this segment is Industrial/Commercial, and several hotel
parking lots or construction sites encroach significantly on the floodplain area. The riparian
corridor was very narrow as a result.
The native trees were primarily
cottonwoods and a few
ponderosa pine and willows,
while invasive forbs or noxious
weeds were locally extensive
and some landscape plantings
encroached on the banks or
floodplain. There was land
clearing for a mini-storage
development occurring to the
west of the channel near the
upstream end (sub-reaches 6B,
6C, 6D), and other active
development. It was unclear
whether the developments will
Grant Creek flowing through an under-sized culvert
maintain a riparian buffer, since
the building lots are often
completely bare. The sub-reaches were largely artificially constructed B3 channels, although
towards the lower sub-reaches the creek’s energy and sediment load evidently exceeded the
capacity of the built channel, and has eroded laterally to form a wider Rosgen-type D channel,
which is aggrading under the International Drive bridge. Fish habitat was limited by the lack of
both pools and large woody debris. The channel was flowing under four public road bridges and
one railroad bridge in this segment.
The 6 sub-reaches surveyed in this segment had many common characteristics. Throughout
much of the segment there is very little available floodplain to dissipate energy. The channel is
constricted by terraces made of gravel fill and sometimes topped with pavement. The lowest
riparian score was 38%, or Not Sustainable (5B), while the rest of the sub-reaches were
classified as At Risk, with a high score of 68% (Figure 4.3, Table 4-2).
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When it was surveyed in late July of 2021, Grant Creek went dry just below a large irrigation
diversion (Grant Creek Ditch) about 130 feet below International Drive. This diversion uses a 36inch diameter concrete culvert, and at lower flows (below 5 CFS) takes nearly all the remaining
water in the creek. Below this point the fish habitat scores dropped to Poor, due to dewatering.
The constructed, entrenched channel flows west/northwest (5B,5C) along the railroad tracks
for nearly three-quarters of a mile before passing under a railroad trestle, and then under
Broadway in a triple barrel CMP culvert. Historically, the channel of Grant Creek apparently
flowed southwest directly across the Broadway alignment near upper end of sub-reach 5B,
closer to where the Grant Creek Ditch flows today. The constructed channel along the railroad
posed risks to the banks and some infrastructure, and created significant lateral erosion.
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4.3 Segment 3: Broadway to Mullan Road (Reaches 4A to 2E)
The 3.2 miles of Grant Creek downstream of Broadway to Mullan Road begin at a large
structural arch pipethat passes under Broadway. The 9 sub-reaches surveyed in this segment
can be described in two primary land use categories, Agricultural and Suburban/Residential. It is
clear that the channel has been historically ditched and relocated around agricultural fields for
this entire segment. As a result, the stream is classified as a Rosgen-type G channel (gully-like)
throughout the segment. Its form is highly entrenched, with poor bank stability, lack of
floodplain access, and intermittent flow. The substrate is silt, clay and sand, with some patches
of cobble present. Historically, the current agricultural land was a large, flat floodplain of
lakebed sediments and the natural Grant Creek channel passed through the middle of the
current agricultural fields, possibly in a broad, multi-thread form, south-southwesterly towards
the Clark Fork River, before the channel was relocated to the western perimeter of the
agricultural lands where it is today.
All of these sub-reaches were
significantly degraded, with 8
sub-reaches scoring as Not
Sustainable, and one sub-reach
scoring as low as 18%. Only one
(1) sub-reach scored as At Risk,
with a fairly low score of 52%,
and none of the sub-reaches
scored as “Sustainable” (Figure
4.4, Table 4-2) Fish habitat was
predominantly Poor throughout
the segment, in part because
this segment was dry, and
substrates were silty or clay
when surveyed in July, 2021.
Impacts from livestock grazing
However, at the top of subreach 3B, a large inflow from the
Flynn-Lowney Ditch poured water from the Clark Fork into the dry Grant Creek channel. Two
laterals of this irrigation ditch entered Grant Creek in two other places, creating unique
conditions in and outside of the main channel.
This segment also contained the most significant fish passage barrier in the whole survey: a
dam created from pre-cast concrete blocks just below the south end of airport property (upper
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Reach 2A), recently built to replace an older check dam, where a water was being backwatered
up to a series of pump houses. These pumps provided water to the adjacent hay fields with
pivot sprinklers or wheel lines, particularly the fields to the west of Grant Creek. It was not clear
whether this dam is permanent or removed seasonally. There was a large constructed wetland
to the east of the channel (Reach 2A), just above Hiawatha Road, which may play a role in flood
detention.
Further downstream of the primarily agricultural land, below Hiawatha, this segment passes
through low- and medium-density residential subdivisions in a deep entrenched ditch. This
ditch, which was dry in late summer, provided almost no aquatic habitat value, has no
floodplain connection, and posed a significant safety hazard due to its deep form, steep banks,
and location in residential back yards.
These sub-reaches downstream of Hiawatha included sites on which significant channel
reconstruction has been conducted in the last 20 years in order to mitigate flooding in the
Mullan Trail Subdivision. A large detention pond just east of the channel (Reach 2C) is property
of the Mullan Trail Subdivision homeowner’s association. This detention pond adjacent to the
current main channel is serving as overflow relief for floods in the Grant Creek “channel.” This
off-channel detention pond was not surveyed; rather the assessment focused on the main
channel. Current beaver activity was noted in the lower end of this segment (2A to 2C), and
may be affecting channel form and local flooding. The segment ends at Mullan Rd, at which
point Grant Creek flows into a corrugated metal culvert that passes under the road, and this
may act as a partial fish passage barrier.
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Figure 4.4 NRCS riparian assessment sustainability ratings results for Segment 3: Broadway to Mullan Road
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4.4 Segment 4: Mullan Road to Confluence with Clark Fork (Reaches 1A to 0F)
Below Mullan Rd, Grant Creek flows for 1.9 miles through agricultural and recently developed
subdivision lands before emptying into the Clark Fork River at Kelly Island Fishing Access Site
managed by FWP. The 11 subreaches surveyed in this
segment varied in their Rosgen
channel types between E, G, D,
and F, with many sub-reaches
having been channelized, and
other sub-reaches still
approximating a natural
channel form. The dominant
historical and current land use
of this segment is agriculture,
although just below Mullan
Road there is a trailer park and Typical conditions of the perennial reach downstream of Mullan Road
a new residential subdivision.
Vegetation along the channel included a variety of woody riparian plants, including native and
introduced willows, hawthorn, and some cottonwood, especially in the upper sub-reaches.
Further downstream, the riparian vegetation was more and more dominated by pasture
grasses, with very few woody plants. Over-widening of the channel and ongoing hoof shear and
bank erosion was common in some of these pasture-dominated sub-reaches at the lower end
of this segment (Reaches 0B to 0D).
When surveyed in July 2021, the upper reaches of this segment were dry, while the lower subreaches are fed by a series of springs (especially in Reach 0C), and appeared to flow perennially
to the Clark Fork. Riparian assessment scores were generally low, with seven (7) sub-reaches
scoring below 50% --Not Sustainable. One reach scored as low as 27% (1E), and it was clear that
the decades of historic and current cattle grazing on these sub-reaches of the creek continued
to contribute to a declining trend in riparian health (Figure 4.5, Table 4-2).
The aquatic habitat varied from Poor in the dry and ditched sub-reaches to Fair where there
was perennial water and the presence of some pools. Some of the slow moving spring-fed subreaches in the last mile (1E to 0F) appeared to host good fish rearing habitat, with many schools
of small fish seen in late summer. One landowner claimed that at least one large bull trout had
entered the creek in the recent past. However, the lack of overhead cover and the presence of
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abundant eroding banks, over-widened channel, and suspended sediment created detrimental
conditions for fish habitat. Beaver in the lower sub-reaches (0D to 0F) have made significant
impacts to the floodplain, but have been managed by landowners in recent years.
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4.5 Stream Flow and Water Temperature Results
As was described in more detail in Section 3.3, CFC deployed continuously recording stream
flow devices at 2 locations in Grant Creek and continuously recording stream temperature
recorders at 4 locations.

4.5.1 Stream Flow at Snowbowl Road Bridge
Stream flows at Snowbowl Road Bridge represent conditions during summer 2021 upstream of
any irrigation withdrawals (Figure 4.5). Across the July 1 to late September period of record, the
site saw a recession of flow rate from 21 CFS to 6 CFS, typical of the general pattern expected in
a snowmelt-driven western Montana stream. Flows in June were much higher, but could not be
easily measured with the available equipment and wading rod technique. A number of surface
water diversions and some small pumps were found in the stream between Snowbowl Road
and Old Grant Creek Road—these reflect the large number of valid irrigation water rights,
although water rights were not verified.
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Figure 4.6. Grant Creek Snowbowl Road Bridge (River Mile 10.7) 2021
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4.5.2 Stream Flow near International Drive
The hydrograph for the site “below International Drive” reflects three important factors: first,
the flow is diminished from upstream by irrigation withdrawals and by natural infiltration of
streamflow into the groundwater; second, the flows at International Drive become very low in
late July, and almost disappear by late August; third, just 50 yds. downstream of the
measurement point at “below International Drive” there is an active irrigation diversion (rustic
rock weir with 36” concrete pipe headgate), which in late July and August was diverting all or
nearly all the streamflow, leaving the channel completely dry from that point downstream.
Streamflow at this location ranged from approximately 14 CFS in early July to approximately 1
CFS in late September (Figure 4.6).
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Figure 4.7. Grant Creek Below International Drive (River Mile 5.8) 2021
Hydrograph
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4.5.3 Stream Temperature
Water temperature data were collected continuously at five (5) sites in a partnership between
CFC and FWP. From upstream to downstream, these sites were located in the East Fork of Grant
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Creek, at Bench Road, and at Snowbowl Road, all of which are upstream of most of the
significant impacts to the creek’s riparian corridor. Downstream from Snowbowl Road, the next
site was located at Prospect Drive, at the lower end of a reach of agricultural and low density
residential development. The furthest downstream site was at International Drive in the heart
of Grant Creek’s most developed reaches. In general, 4 of the sites exhibited stream
temperatures that were conducive to the support of cold water native fish. Maximum daily
summer water temperatures in the uppermost segments (East Fork Grant Creek, Bench Road,
Snowbowl Road) maintained at 16 degrees C. or less throughout the summer, and the Prospect
Road gage downstream registered maximum daily summer temperatures between 15 and 18
degrees C. The gage downstream of I-90 at International Drive was significantly warmer, with
maximum daily water temperatures between 20 and 22 degrees C. for about two weeks in late
July and early August.

5.0 Potential Restoration Actions
This section summarizes potential restoration actions identified for Grant Creek. The desired
future condition for the Grant Creek corridor includes a landscape that maximizes ecological
site potential by supporting native riparian plant communities; providing preferred habitat for
native aquatic and terrestrial
species; establishing naturally
sustainable river and floodplain
morphology in the context of
existing constraints; and
increasing the connectivity of
both aquatic and riparian
habitats from the National Forest
to the Clark Fork and its
protected floodplain at Kelly
Island FAS, as a corridor for
movement and migration by fish
Desired future conditions: cold, clean, complex, connected
and wildlife from “ridge to river.”
These desired future conditions are compatible with appropriate floodplain management, flood
control, and stormwater management in undeveloped areas of lower Grant Creek, activities
being considered in the Sxʷtpqéyn Area Master Plan (“Su-tup-kane,” formerly Mullan Area) for
roads and utilities between Mullan and Broadway. The establishment of appropriate buffers
between the stream and existing and future commercial developments, residential
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subdivisions, and other developments is highly desirable as a part of achieving these goals.
Appropriate riparian buffer areas can filter sediment and contaminants and support good water
quality, while providing fish and wildlife habitat. Riparian buffers are also compatible, in many
cases, with a degree of public access through walking trails.
This section describes the potential condition for each segment, the constraints to achieving
that condition, and the restoration opportunities identified for achieving the potential
conditions.
Sub-reach-specific restoration priority is summarized in Table 4-4. Low priority reflects
sustainable existing conditions, and high priority reflects unsustainable existing conditions with
potential for improvement. Medium priority can reflect unsustainable conditions with
perceived severe constraints to any improvement.
Potential conditions, restoration constraints, and restoration actions are described in the
following sections by the four riparian segments assessed, from upstream to downstream.
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Table 4-3 Restoration Priority Level by Sub-Reach of Grant Creek
NRCS
Score

NRCS Rating

Fish Habitat
Score

Fish Habitat
Rating

Restoration
Priority Level

10A

97%

Sustainable

100%

Good

Low

10B

95%

Sustainable

94%

Good

Low

10C

97%

Sustainable

94%

Good

Low

9A

88%

Sustainable

94%

Good

Low

9B

95%

Sustainable

88%

Good

Low

8A

85%

Sustainable

88%

Good

Low

8B

77%

At Risk

88%

Good

Low to Medium

7A

93%

Sustainable

94%

Good

Low

7B

93%

Sustainable

88%

Good

Low

7C

97%

Sustainable

88%

Good

Low

7D

93%

Sustainable

88%

Good

Low

6A

90%

Sustainable

88%

Good

Low

6B

68%

At Risk

75%

Fair

Medium

6C

57%

At Risk

69%

Fair

High

6D

52%

At Risk

63%

Fair

Medium

5A

63%

At Risk

63%

Fair

Medium

5B

38%

Not Sustainable

38%

Poor

High

5C

55%

Estimated At Risk

38%

Poor

Medium

4A

21%

Estimated: Not Sustainable

10%

Poor

High

3A

18%

Not Sustainable

6%

Poor

High

3B

25%

Not Sustainable

25%

Poor

High

3C

27%

Not Sustainable

31%

Poor

High

2A

47%

Not Sustainable

50%

Fair

Medium

2B
2C

26%

Estimated: Not Sustainable

30%

Poor

Medium

37%

Not Sustainable

25%

Poor

Medium

2D

45%

Not Sustainable

31%

Poor

Medium

2E

52%

At Risk

38%

Poor

Medium

1A

70%

Estimated: At Risk

30%

Poor

Medium

1B

43%

Not Sustainable

31%

Poor

High

1C

28%

Not Sustainable

25%

Poor

High

1D

58%

At Risk

44%

Poor

High

1E

27%

Not Sustainable

56%

Fair

High

0A

30%

Not Sustainable

38%

Poor

High

0B

33%

Not Sustainable

44%

Poor

High

0C

35%

Not Sustainable

63%

Fair

High

0D

28%

Not Sustainable

44%

Poor

High

0E

62%

Estimated: At Risk

78%

Fair

Medium

0F

73%

At Risk

88%

Good

Low

Sub-Reach Code

Interstate 90

Broadway

Mullan Road
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5.1 Restoration Potential in Segment 1: Snowbowl Road to Interstate 90
5.1.1 Potential Conditions
This segment begins where Grant Creek emerges from the mountainous US Forest
Service land. The potential condition for the 12 sub-reaches surveyed in this segment is
primarily a Rosgen-type B channel with cobble substrate, some large woody debris
(complexity), good fish habitat, and connection to narrow forested floodplains.
However, it is worth noting that as the grade flattens out as it passes from the
mountains into the agricultural lands, there is localized potential for a wider, more
braided Rosgen-type D channel.
Closer to Interstate 90 where it nears Grant Creek Road, the potential for this segment is
likely still a Rosgen-type B stream with cobble substrate, but it possibly approaches a C
channel with gravel substrate in some sub-reaches. Riparian potential would include a
mix of herbaceous and woody plant communities linked to the elevation from the
channel and the soil type. Vegetation communities would include a cottonwood riparian
forest with some conifers and a shrub understory along the stream corridor. Potential
aquatic habitat would be complex, consisting of diverse hydraulic conditions (depth and
velocity), clean substrates for spawning, shady undercut banks, woody debris, frequent
pools, and cool water temperatures.
The best representation of this potential condition is Sub-Reach 9A. The creek was
allowed a very wide riparian corridor by the land managers, including diverse riparian
vegetation, e.g. cottonwood and aspen stands. Large woody debris provided complexity
for fish habitat, and assisted in producing some braided overflow channels in the
floodplain, as well as pools and undercut banks.
5.1.2 Restoration Constraints
The primary anthropogenic impacts and restoration constraints on the channel are
related to land use. They include nearby agriculture (haying and grazing), irrigation
withdrawals, encroaching suburban landscaping, noxious weeds, human impacts (trails),
and rural residential developments. The haying and grazing have resulted in some banks
being denuded of woody riparian species, and in places this has resulted in lateral bank
erosion. Some sub-reaches had small recreational access points, and the banks were
locally trampled and encroached by noxious weeds. Other relevant constraints include
infrastructure, the most significant pieces of which are Grant Creek Road, an Army Corps
of Engineers levee, and several bridges. Grant Creek Road pinched and narrowed the
creek against the levee, which had been put in place to limit flooding of the
developments on the western bank. On the lower reaches near Interstate 90, several
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bridges present potential threats of flooding due potential for large woody debris to
partially block the flow during flood season.
Despite these features, the trend in nearly all of these sub-reaches was stable or
improving with the current management practices, which notably include an emphasis
on retaining the natural characteristics of the creek. In summary, the constraints to
achieving high quality riparian and stream characteristics are relatively few, given
existing land ownership and management.
5.1.3 Restoration Actions to Achieve Potential Condition
Restoration actions in this reach are defined as low priority given that the reach is
currently managed with an emphasis on natural characteristics, and because the
surrounding suburban infrastructure has adequate buffer distance from the stream in
most cases. However, minor opportunities exist to improve fish habitat, channel
stabilization, and vegetative communities including: a) options to improve instream flow
with irrigation water transactions; b) the regeneration of native plants in residential
landscaping along creek; c) management of invasive forbs and grasses, including some
noxious weeds; and d) very localized bank stabilization through riprap or plantings.
Nearly all of these sub-reaches have land managers that are very involved in maintaining
the ecological quality of the creek, and these opportunities should be coordinated with
their ongoing efforts.

5.2 Restoration Potential in Segment 2: Interstate 90 to Broadway
5.2.1 Potential Conditions
The potential condition of this the six sub-reaches in this segment is primarily a Rosgentype B channel with cobble substrate, limited large woody debris, and connection to a
very narrow forested floodplain. Developed commercial sites will be built out on the
terraces just above the floodplain, on both sides of the creek. Most of this channel has
been historically reconstructed to accommodate development, with significant
encroachment and narrow floodplains. As the gradient flattens out at the lower end of
this segment (5A, 5B, and 5C), there is ongoing aggradation, and potential to form a less
stable, more braided Rosgen-type D channel, which may require a wider floodplain
and/or a more hardened channel with levees. Riparian habitat potential would include a
mix of herbaceous and woody plant communities, including cottonwood riparian forest
with some conifers (ponderosa pine or Douglas fir) and a shrub understory along the
stream corridor. Potential aquatic habitat would have low to moderate complexity,
including some pools, diverse hydraulic conditions (depth and velocity), clean cobbly
substrates, shady banks, and cool water temperatures.
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5.2.2 Restoration Constraints
The primary restoration constraints for this segment are related to the existing
commercial land-use, which values property and infrastructure and has confined the
channel to a narrow, fairly straight corridor. The channel appears to have been reconstructed, or at least heavily modified, historically for flood control in much of this
reach. Much of this stream segment has been narrowed by fill from development and is
lacking a significant floodplain, but is still retaining some natural features, such as native
cottonwoods along a narrow strip on each side of the low-flow channel. Attempts to
restore or retain some natural channel characteristics have been made in a few spots,
including narrowing the channel by adding a bankfull bench with willow and
horticultural plantings. The FEMA floodplain mapping for this segment is an important
constraint for all development, including stream alterations.
Since historical vegetative clearing for development has occurred, noxious weeds are
prevalent in many sub-reaches. This has resulted in localized stream banks and terraces
that are denuded of vegetation and which are highly unstable and eroding laterally.
Since this segment is directly below the narrow valley above Interstate 90, aggradation
and channel widening is occurring naturally, and needs to be accommodated to some
degree. This segment contains five (5) bridges of varying design and condition. The
International Drive bridge is very low above the stream (partly due to ongoing
aggradation of channel) and has historically been blocked by debris, leading to flooding
during spring runoff.
5.2.3 Restoration Actions to Achieve Potential Condition
In some cases it may be possible to widen the existing narrow floodplain and construct a
broader floodplain at an appropriate elevation on at least one side of the stream during
forthcoming the development process. This type of constructed floodplain “buffer”
could provide significant advantages to commercial developers and the local
governments, by storing floodwater and capturing sediments washed out of upper
Grant Creek while also providing an amenity, including habitat, natural stream stability,
and, at a slightly higher elevation, walking trails. Developing a more natural riffle-pool
sequence will be challenging in the developed environment, but opportunities may
exist. Recommended restoration actions include:
a) Explore projects to do semi-natural channel and bank stabilization work with
commercial landowners, using bio-engineering techniques. Native shrubs and trees

34

b)

c)
d)
e)

could significantly improve the channel stability, capture sediments in the
floodplain, as well as increase the shading and water quality.
Expand the floodplain and development of native vegetation buffers on the larger
undeveloped commercial properties, especially to the west of Grant Creek. Several
commercial landowners have expressed to CFC an openness to this notion. There is
considerable opportunity to improve the vegetation communities in these
commercial areas, especially if floodplains are established low enough to enable
native riparian vegetation to thrive.
Improve stormwater and other discharge systems to minimize impact on the creek.
These projects may be incorporated into development plans now underway.
Enhance instream habitat, especially if Montana FWP biologists are on board, given
that the stream is perennial and fish-bearing in this section.
Promote best management practices with the commercial landowners to improve
landscaping and storm-water runoff, as well as minimizing human impact/trampling
of streambanks (hardened access). The one discharge pipe on the stream is within
this reach, and it was noted that it is apparently connected to a local algae bloom.
However, MT DEQ reports that the landowner “is authorized to discharge
noncontact cooling water from a heat exchanger to Grant Creek.” (DEQ 2014)

5.3. Restoration Potential in Segment 3: Broadway to Mullan Road
5.3.1 Potential Conditions
The potential condition of this segment is a sinuous, low-gradient narrow stream with a
wide floodplain, and good floodplain connection. The flat valley of Lake Missoula has
fine lacustrine sediments and may be an appropriate setting for a Rosgen-type E
channel, with small cobble to gravel substrate (if sufficient grade exists for a sinuous
channel). An appropriate E-type channel would have dense riparian woody plants
(willow, alder, dogwood), and a low width-depth ratio. This area does tend to dry up
geologically in late summer, so there is limited potential for perennial fish habitat. But
wildlife habitat value of a new, broader floodplain is potentially great.
5.3.2 Restoration Constraints
The most significant restoration constraints in this segment are related to the land use,
the historical relocation of the channel, and the FEMA regulatory floodplain. Haying and
grazing encroachment, along with mechanical manipulation of the channel, have
disrupted natural channel formation for many decades in the upper reaches (4A to 3C),
and residential housing in the lower part of the segment restricts natural floodplain
activity. The channel is functioning essentially as a ditch (Rosgen-type G) -- it lacks
meanders and pools and any natural floodplain function.
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Restoring natural characteristics to this setting will require a large investment in channel
reconstruction. The Missoula Airport, which owns a considerable portion of this
segment, has concerns that any restoration activity on their property would encourage
large birds (especially waterfowl) in the runway flight path, providing a danger to their
operation. The stream’s very low gradient through this reach may also be a constraint to
re-engineering a naturalized channel.
This segment also contained the most significant fish passage barrier in the whole
survey: a dam created from pre-cast concrete blocks, recently built to replace an older
check dam, where a water was being backwatered up to a series of pump houses
watering the adjacent hay fields, particularly the fields to the west of Grant Creek.
Reach 2A above Hiawatha was part of a Federal Emergency Management Agency
project to alleviate flooding potential/extent in the lower Grant Creek, as discussed in a
previous section. DEQ assessors noted that “FEMA work re-contoured the channel and
put in some natural channel characteristics, including narrowing the channel by adding a
bankfull bench with willow plantings” (DEQ 2014). This effort included creating a
wetland area now called Hiawatha Lake, along with an overflow detention pond at
Mullan Trail subdivision (Reach 2C). When surveyed in 2021, part of the Mullan Trail
bench was eroding, allowing greater flow to move into the detention pond, reducing the
instream flow. Although restoration is a high priority in this section, the density of
suburban landowners, small property sizes, and history of flooding pose significant
obstacles and restoration will require a big effort to secure local buy-in.
5.3.3 Restoration Actions to Achieve Potential Condition
The best options for restoration include: a) Re-naturalizing several long sub-reaches of
ditched channel in the area currently used for agriculture, especially the area between
Broadway and Hiawatha (reaches 4A to 2A). Re-naturalizing these sub-reaches would indepth geomorphologic, soils, and hydrologic studies to understand the potential for rebuilding this system using natural channel design principles, before any design work
itself was undertaken. It is possible that up to 2.5 miles of channel could be renaturalized if landowners, local government regulators and other stakeholders can
converge on effective designs. b) Another area with potential for re-naturalization of the
channel exists between Hiawatha and Mullan, but this area is mostly residential, and
property boundaries, low channel gradient and other physical constraints will make
channel improvements quite challenging.
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It is likely that any channel re-naturalization effort would be expensive and would
include the creation of large floodplain benches and intensive revegetation of the banks
and floodplain. As noted by the 2014 TMDL report, “efforts should be spent on revegetation in these areas” (DEQ 2014). The revegetation would be very important to
add shade to the largely denuded channel, and it would support the stands of mature
and decadent woody species which still exist. Reaching coexistence between
landowners and beavers (which are already present) is an important aspect to the
stability of this reach.
The stream energy and flood potential is an important constraint for this reach.
Although floodplain restoration is a high priority in this section, the history of flooding
and ditching pose significant legal barriers and restoration will require strong local buyin.

5.4. Restoration Potential in Segment 4: Mullan Road to confluence with the
Clark Fork
5.4.1 Potential Conditions
The potential conditions of this segment are varied. Some of the upper sub-reaches are
so constrained by intense development that it will be difficult to re-naturalize the
channel and reduce severe erosion and sediment production which exists. Some of its
current function as an intermittent drainage ditch for Grant Creek floodwaters will need
to be maintained. Nonetheless, there are sub-reaches lower down in this segment that
could be returned to natural Rosgen-type C and Rosgen-type E channels with natural
gravel substrates and woody riparian vegetation if the livestock grazing practices can be
improved.
5.4.2 Restoration Constraints
The restoration constraints in this section are predominantly related to land use,
including small-scale ranching. Over the course of nine (9) sub-reaches, Grant Creek
flows consistently through land that is currently being, or has relatively recently been,
grazed by cattle. Where present, the cows are accessing the entire floodplain and are
widening the channel, degrading the banks through both hoof-shear and grazing on the
few woody species present. Landowners have removed beavers from the lower reaches
in recent years due to the flooding of the lowlands. The channel has been manipulated
throughout the upper part of the segment. It flows into culverts under farm roads,
which might serve as fish barriers or debris jams. Landowner buy-in to channel
improvements will be key.
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5.4.3 Restoration Actions to Achieve Potential Condition
There is potential to make adjustments to the grazing plans in these sub-reaches using
appropriate riparian fencing and off-stream water. This would be beneficial to both the
riparian corridor/water quality and to the landowners. Additionally, this segment has
relatively few landowners for its length, and several of them showed a deep
appreciation for Grant Creek and welcomed conversations about the stream’s health.
The lowest reach (0F) is held in conservation and might as a valuable reference for these
other reaches. Reaching coexistence between landowners and beavers is required for
optimum results in this segment.
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APPENDIX B. PHOTOS BY REACH
A. Segment 1: Snowbowl road to Interstate 90
Reach 10A Start

Reach 10A End

Reach 10B Start

Reach 10B End

Reach 10C Start

Reach 10C End

Reach 9A Start

Reach 9A End

Reach 9B Start

Reach 9B End

Reach 8A Start

Reach 8A End

Reach 8B Start

Reach 8B End

Reach 7A Start

Reach 7A End

Reach 7B Start

Reach 7B End

Reach 7C Start

Reach 7C End
Not Available

Reach 7D Start

Reach 7D End

Reach 6A Start

Reach 6A End

B. Segment 2: Interstate 90 to Broadway
Reach 6B Start

Reach 6B End

Reach 6C Start

Reach 6C End

Reach 6D Start

Reach 6D End

Reach 5A Start

Reach 5A End

Reach 5B Start

Reach 5B End

Reach 5C *Remotely Assessed*

C. Segment 3: Broadway to Mullan Road
Reach 4A *Remotely Assessed*

Reach 3A Start

Reach 3A End

Reach 3B Start

Reach 3B End

Reach 3C Start

Reach 3C End

Reach 2A Start

Reach 2A End

Reach 2B *Remotely Assessed*

Reach 2C Start

Reach 2C End

Reach 2D Start

Reach 2D Start

Reach 2E Start

Reach 2E End

Reach 1A *Remotely Assessed*

Reach 1B Start

Reach 1B End

Reach 1C Start

Reach 1C End

Reach 1D Start

Reach 1D End

Reach 1E Start

Reach 1E End
Not available

Reach 0A Start

Reach 0A End

Reach 0B Start

Reach 0B End

Reach 0C Start

Reach 0C End

Reach 0D Start

Reach 0D End

Reach 0E *Assessed Remotely*

Reach 0F Start

Reach 0F End

APPENDIX C: ADAPTATION OF NRCS RIPARIAN ASSESSMENT
QUESTIONS TO REMOTE SENSING (for sites with no access granted)
Question 1: Stream Incision
Indications of incision such as head-cuts, channel widening, and the presence of developing
riparian areas were identified through aerial imagery.
Question 2: Streambanks with Active Lateral Cutting
The presence and severity of lateral bank erosion were identified through repeat aerial imagery
(i.e. comparing available historical imagery with current imagery). Some types of bank erosion
were visible simply on current imagery.
Question 3: The Stream is in Balance with the Water and Sediment Supplied by the Watershed
Metrics related to channel width, presence/absence of depositional features, were assessed using
current aerial imagery.
Question 4: Streambank with Vegetation having a Deep, Binding Root Mass
The presence of woody, near-bank vegetation was assessed from current aerial photographs to
inform conclusions regarding the presence of the deep, binding root mass. Species diversity
could not be reliably assessed; however, general vegetation cover types (shrub, deciduous,
conifer, sedge/rush, grass) were evaluated.
Question 5: Riparian/Wetland Vegetative Cover
Riparian and wetland canopy cover was assessed using aerial imagery and stability ratings were
estimated by comparing observed general vegetation cover types and data from similar sites that
were assessed on the ground.
Question 7: Disturbance-Caused Undesirable Plants in the Riparian Area
The presence of disturbance-caused undesirable plants was estimated based on trends observed
in adjacent reaches and land use evident on current aerial photographs. In certain reaches this
could not be determined, and the question was scored as an N/A.
Question 8: Woody Species Establishment and Regeneration
The presence/absence of woody species was evaluated using current aerial photographs and the
individual age classes were estimated by observing the apparent size of woody vegetation.
Question 10: Floodplain Characteristics for Dissipating Energy and Capturing Sediment
The presence of active or overflow channels and larger floodplain debris was evaluated from
current aerial photographs.

Fish Habitat Assessment
Only general fish habitat using the metric shown in the 2004 NRCS report was estimated using
aerial photographs. The existing vegetation community visible on current aerial photographs was
to determine woody debris, overhanging vegetation, or other cover elements. The presence of
pools was estimated based on the channel pattern and data from adjacent reaches that were
evaluated in the field.

APPENDIX D. SCORE AND NARRATIVE BY REACH
Segment 1: Snowbowl Road to Interstate 90
4.2.1 Sub-Reach 10A
NRCS Score: 97% - Sustainable; Fish Habitat Score: 100% - Good
Narrative: Walked from Snowbowl Rd bridge down to a clearing on the left bank with a
residential property nearby. Rosgen-type B, with mostly low-gradient riffles with cobble
substrate. Channel very stable throughout sub-reach. Fish habitat is healthy throughout and
includes complexity from woody debris along with plunge and scour pools. High diversity of
shrubs, forbs, and trees, dominated by cottonwood. All woody plant age classes represented.
Many deep pools (2-3 ft. deep). Four to five lightly trafficked human access points and seating
areas. Some clearing of vegetation evident but minor. Two large sections near development
(road) on the left bank showing bank erosion off of a tall bank. Some clearing of trees presumed.
Two small (3-5 HP) pumps pulling water. Dark Horse creek head-gate is open on right bank,
with rocks stacked to guide water into diversion. Dippers present. Moss on cobble banks. Lots of
macroinvertebrates visible on cobble. Some side channel overflows.
Trend: Trend is stable.
Restoration Potential: Low priority due to high ecological quality. Minor opportunities could
include returning Dark Horse Creek flow and allowing residential clearings to regenerate.

4.1.2 Sub-Reach 10B
NRCS Score: 95% - Sustainable; Fish Habitat Score: 94% - Good
Narrative: Walked from the upper end of a residential property to the Rankin Road bridge.
Rosgen-type B, with mostly low-gradient riffles with cobble substrate. Creek very stable with
plentiful woody vegetative cover of various age classes, dominated by cottonwood trees. Fish
habitat is healthy throughout and includes complexity from woody debris along with plunge and
scour pools. Several major exceptions: 3-4 large human access points showed signs of trampling
or past clearings, and some woody plant age classes are missing as a result. Some shrub/forb mix
absent at these sites as well. Lawn grasses and landscaping encroaching on banks. Two small
pumps--one active and one not--and one tarped and rock-dammed head-gate pulling in around a
quarter of the flow from the creek on the right bank (visually assessed). Flow noticeably
diminished but still relatively full channel flow.
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Trend: Trend is stable.
Restoration Potential: Low priority due to high ecological quality. Minor restoration
opportunities could include returning flow from diversions and reducing the impacts from
adjacent landscaped residences.

4.1.3 Sub-Reach 10C
NRCS Score: 97% - Sustainable; Fish Habitat Score: 94% - Good
Narrative: Sub-reach was from Rankin Road bridge to the fence line that marks a property
boundary. Rosgen-type B, with mostly low-gradient riffles with cobble substrate. Many woody
species with a deep-binding root-mass, including diverse shrub cover, of multiple age-classes,
with cottonwood dominant. Fish habitat is healthy throughout and includes complexity from
woody debris along with plunge and scour pools, some 1-2 ft deep. Some sparse exotic grasses
encroaching. Exposed cobble showed on the banks, implying the potential of old down-cutting.
One older/inactive diversion present, with dimensioned lumber in creek, possibly washed down
from flood event. An old head-gate was present on left bank at that site but is out-of-use and
flows were too low to access it. The ditch beyond headgate it is still present.
Trend: Trend is stable, no evident pressures on the stream, nor visible threats.
Restoration Potential: Low priority due to high ecological quality.

4.1.4 Sub-Reach 9A
NRCS Score: 88% - Sustainable; Fish Habitat Score: 94% - Good
Narrative: Walked from the fenced property boundary down to the bridge at Old Grant Creek
Road. Channel changed from a Rosgen-type B to D, becoming braided and complex channel
with lots of cottonwood debris in channel. Low gradient riffles, dominantly cobble, though some
gravel showed through. High quality fish habitat due to the numbers of pools and the degree
complexity from woody debris. Signs of recent channel formation evident, as green grass was
below the water. The channel left bank included portions both in and out of hay fields, with
accompanying bank erosion. It was difficult to assess the age of all channels and the subsequent
regeneration. Noxious and undesirable weeds on outer banks, some hay grasses even in "islands"
in between channels. High quality fish habitat in pools and good channel form complexity and
pool forming features. Good stable woody tree/shrub cover, dominated by large cottonwoods,
except for the old ranch land that is now in the floodplain, which is mostly still clear of large
cover. Site was initially scored low due in part to wide/complex channel, but the complexity was
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beneficial overall. Surveyors reviewed the aerial photos and adjusted scores to include this last
feature. Algae showed up below the hay/ranch fields.
Trend: Stable. Braiding and adjusting in an ecologically beneficial way.
Restoration Potential: Low priority due to high ecological quality. Despite signs of erosion, the
natural woody debris and the wide buffer allowed for the creek by the land managers provide for
healthy channel succession. Minor restoration opportunities could include management of
invasive forbs and reduction of nutrient inputs.

4.1.5 Sub-Reach 9B
NRCS Score: 95% - Sustainable; Fish Habitat Score: 88% - Good
Narrative: Walked from Old Grant Creek Road bridge to the residential cul-de-sac at the end of
the southern Old Grant Creek Road. Rosgen-type B channel, with occasional braiding. Low
gradient cobble dominated, with some gravel bars. High quality fish habitat due to the numbers
of pools and the complexity offered by large woody debris under a cottonwood canopy. Some
erosion showed on a section of steep bank. Intermittent signs of old human impacts: clearing,
grazing/ranching, undesirables and noxious present. Signs of old channels, now disconnected.
Built impacts of note: dimensioned lumber in channel, 2 small HP pumps (not active), small
cattle water access (jack-leg fence), chairs and paths, ornamental trees occasional. Consistent
fish habitat present with woody debris and low, overhanging limbs providing cover. Channel
seems slightly artificially narrowed as the northern Old Grant Creek Road encroaches. A lawn
encroaches near the bottom of the sub-reach, where 2-3 clearings show mowing within 10 feet of
bank, though a healthy riparian corridor is still present. Along the bottom stretch, a high berm on
the left bank rises, hosting Ponderosa pines. At bottom of sub-reach, Old Grant Creek Rd cul-desac is visible off left bank and sits on a concrete footing. Undesirable grasses widespread there.
On right bank, nearby hay field is clear of trees, some undesirable/noxious forbs present, along
with riprap.
Trend: Trend is stable
Restoration Potential: Low priority due to high ecological quality. The primary risks are the
erosion on the steep bank next to Old Grant Creek Road and the open area at the bottom of the
sub-reach hosting extensive invasive weeds.

4.1.6 Sub-Reach 8A
NRCS Score: 85% - Sustainable; Fish Habitat Score: 88% - Good
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Narrative: Walked from residential cul-de-sac at the end of the southern Old Grant Creek Road
on the left bank, down to the bottom of the neighborhood. The right bank was a ranch, though
the impacts seemed minimal. The left bank was a series of houses and yards. The stream appears
stable. Rosgen-type B channel, cobble dominated, with some evidence of old down-cutting,
though the new woody plant growth supports stable banks, and a sustainable channel. Low
gradient riffles with high quality fish habitat due to the presence of pools and woody debris.
Diverse species of trees and age classes through the sub-reach, dominated by cottonwoods.
Dominant impacts include: human access points, simplification of sections of banks, lawns
eroding, and some invasive plants. Several overflow channels widen the creek. Some areas of
presumed ranching lacking in tree age classes (sapling and pole). One large tarped diversion
leads into an open head-gate on the left bank near the bottom of the sub-reach. Some houses on
the left bank are much closer than others, and some others show deliberate bank stabilization
efforts such as riprap and plantings.
Trend: Trend is stable. Depends somewhat on the private landowner management of erosion.
Restoration Potential: Low priority due to high ecological quality. There are opportunities to
communicate improved bank management to the homeowners who appeared intimately familiar
with their properties and are generally supportive of the health of the creek. These might include
plantings, vegetative regeneration, and greener riprap (cuttings).

4.1.7 Sub-Reach 8B
NRCS Score: 77% - At Risk; Fish Habitat Score: 88% - Good
Narrative: Started downstream of the last neighborhood houses at a cattle-fence crossing creek.
Just below the fence is a large clearing and road-crossing under high power lines. Side channel
and wide open, cleared meadow that looks to be regenerating, but with shrub/tree age classes
missing. Cottonwood dominate the riparian area, but ponderosa pines also present. Rosgen-type
B channel, low-gradient riffle and cobble-dominated. Although cover was lacking in places, the
fish habitat quality was high due to the presence of pools and plenty of large woody debris.
Through most of the sub-reach, the right bank rises to a flat terrace being grazed by cattle. Some
channel access points are eroding with hoof-shear. Left bank has sparse, erratic woody
vegetation and deep-binding root-mass near hay fields. Left bank is often steep and eroded, but
the floodplain is continuing to store sediment, and behave naturally. A few 3'-5' deep pools
forming near logjams with overpour scour. A 10'-15' tall and 100’ long eroding bank on the right
bank is bare and grassy and evidently used as pasture. Old, possibly abandoned vehicle crossing
there as well. Downstream, an old, inaccessible side-channel on right bank connects with seep
below the uppermost homeowners association houses to form flowing side-channel.
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Trend: Trend appears to be improving, aside from areas of active bank erosion. Land use is
likely less intensive than in the past. Not yet sustainable.
Restoration Potential: Restoration potential is low to medium. The channel is likely improving
without the need for intensive restoration, and the eroding banks pose a difficult problem that
may not all be feasible to repair (cost-benefit). However, there are certainly opportunities to
work with the land managers, and if there is interest, there could be resource benefits from
vegetating and reducing erosion on selected banks that are adjacent to hay fields and pastures.

4.1.8 Sub-Reach 7A
NRCS Score: 93% - Sustainable; Fish Habitat Score: 94% - Good
Narrative: Walked from the end of the ranch land to the upper end of a homeowner’s
association common area through a Missoula City nature preserve, down to the Grant Creek
Trail footbridge. Several side-channels in floodplain, but largely a typical Rosgen-type B single
thread channel, cobbles dominant. Some bank erosion where meanders hit grassy banks. Low
gradient riffles throughout, with high quality fish habitat, pools and woody debris common.
Extensive and diverse woody cottonwood-aspen forest with extensive shrub cover (alder,
hawthorn, chokecherry, dogwood, and gooseberry) on moist banks and floodplain—no grazing
history evident. Occasional gravel bars with large cobble in parts of floodplain. Large woody
debris instream, especially of cottonwood trunks. Irrigation diversions include one large, though
inactive, head-gate diversion. Right bank is more impacted, partly due to the human foot traffic
and weed impact.
Trend: Mostly stable or possibly improving.
Restoration Potential: Low priority due to high ecological quality, and because the land
managers are evidently engaged in supporting the health of the channel through weed abatement
and in minimizing access impacts.

4.1.9 Sub-Reach 7B
NRCS Score: 93% - Sustainable; Fish Habitat Score: 88% - Good
Narrative: Walked from the Grant Creek Trail footbridge to the Prospect Drive bridge. Walked
on the established foot path, notably clean of litter. Rosgen-type B channel, cobbles dominant.
Low gradient riffles throughout, with high quality fish habitat, some pools and woody debris
common. The 3-4 human access points on right bank have some trampling and erosion, along
with noxious weeds. Riprap from the road-base from Grant Creek Rd. shows on left bank in
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some places. Rocks and big boulders have been placed and are protecting Prospect Dr. bridge
abutments, especially on the left bank where there has been historical erosion. On the human
access points, banks worn down to dirt. Sunny patches near the landscaping near the bridge, with
reduced cover and age class diversity. Some newly downed alder trees adding to debris piles in
channel. Some pools and riffles, but sub-reach is largely run-dominated. However, fish habitat
quality is still high. Small channel inputs return flow water, presumably from Dark Horse creek
diversion and irrigation ditch.
Trend: Stable. Well maintained by HOA and citizens. Trampling and old levee limitations are
primary limitations from higher quality stream succession.
Restoration Potential: Low priority due to high ecological quality, and because the land
managers are evidently engaged in supporting the health of the channel through weed abatement
and in minimizing access impacts. Primary concerns surround the Prospect Dr. bridge stability in
high flows, along with the potential to become blocked with accumulated debris from decadent
cottonwoods and other trees.

4.1.10 Sub-Reach 7C
NRCS Score: 97% - Sustainable; Fish Habitat Score: 88% - Good
Narrative: Began at Prospect Drive bridge and walked down to the Stonebridge Road bridge.
Cobble dominated Rosgen B channel. Some pools and good complexity for fish habitat, but the
sub-reach is also fairly run-dominated. There is a sunny patch with erosion off grassy right bank
at top of sub-reach. Further erosion occurring on riprap as Grant Creek Road encroaches. Input
from a side-channel or brook (uncertain origin). Several locally impacted access points,
including a heavily-trafficked spot on the right bank with a large non-native willow. One big
tree-fall with a deep pool downstream. Creek gets narrow, fast, and deep against road, pinched as
well by the Grant Creek Trail that sits on top of an Army Corps levee. However, deep
cottonwood roots appear to be binding bank and riprap is helping. Bridges have some erosion,
but the creek flows through well and they appear to be wide enough for most flow.
Accumulation of debris may be of some concern. The creek floodplain was certainly wider
before Army Corps levee work, but it nonetheless the existing floodplain appears to be
functioning and stable.
Trend: Stable. Concern is of debris upstream of bridges.
Restoration Potential: Low priority due to high ecological quality, and because the land
managers are evidently engaged in supporting the health of the channel through weed abatement
and in minimizing access impacts. Primary concerns surround the Stonebridge Rd. bridge
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stability in high flows (mentioned as an issue by residents during last large flood), along with the
potential to become blocked with debris from decadent cottonwoods.

4.1.11 Sub-Reach 7D
NRCS Score: 93% - Sustainable; Fish Habitat Score: 88% - Good
Narrative: Walked from the bridge at Stonebridge Rd. to Expo Parkway. Bridges were notably
surrounded by riprap and built features. Rosgen-type B channel, cobble dominated by low
gradient riffles. Channel is confined, and floodplain negligible due to levee and roadway. Flow
looks stable throughout sub-reach, and fish habitat quality is fairly good due to the presence of
some pools and woody debris. Dense canopy cover and binding root-mass of cottonwood forest
are strong points. Noxious and undesirable weeds were patchy and mostly centralized at areas of
human access points or disturbances. Erosion occurring where road or levee encroach on the
channel. High risk of erosion in two 40'-50' sections on the left bank by road. Little to no
vegetation to stabilize banks under landscaping and lawn cover. Concrete blocks appear
intermittently in the channel. Signs exist of an old diversion and possible even a dam. A headgate diversion is present, and though it is closed and out of use it is still affecting the flow
through the debris and concrete drop structure. Small diversion ditch continues parallel to
downstream channel. Diversion enters a culvert at Expo. The large dropoff from the concrete
blocks could be disrupting fish passage. Metal farm equipment appeared consistently on the old
terrace off the left bank. Old cottonwoods growing around and through them.
Trend: Trend is stable despite the floodplain likely being narrowed by the road and levee.
Restoration Potential: Low priority due to dominantly high ecological quality. Primary
concerns surround road riprap stability and the narrowing due to the trail levee, however this
infrastructure is very established and the opportunity and feasibility of improvement are low.
Other potential improvements include removal of the concrete or old manmade debris to improve
fish passage.

4.1.12 Sub-Reach 6A
NRCS Score: 90% - Sustainable; Fish Habitat Score: 88% - Good
Narrative: Walked from Expo Parkway bridge to box culvert at Interstate 90. Primarily cobble
dominated Rosgen-type B with low-gradient riffles, though Grant Creek Road and Grant Creek
Trail encroach and narrow the channel and restrict the floodplain, at one point down to just 4.5'
wide and forcing channel to almost a Rosgen G type. This run-dominated channel form limits the
diversity of pools and fish habitat complexity. However, cottonwoods with deep binding root
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mass, shading, and boulders are consistent enough to support largely stable fish habitat
conditions. Noxious weeds and undesirable invasive plants are extensive on the perimeter of the
floodplain and on the edges of the road/trail area, but are shaded out of the primary riparian
corridor. Channel shows potential to incise, but short-term/mid-term stable. Boulder riprap on
both bridges ~50' long, harboring some noxious weeds. The Interstate concrete box culvert is 7' x
12' and is flat-bottomed with wide and shallow flow, with some natural channel gravels. Some
debris visible downstream. Old diversion emerges out of Expo bridge culvert and was dry for 50'
before it returned to channel along with a drainage pipe from under Grant Creek Rd. on left
bank. Survey of this sub-reach did not include any of the culvert in this assessment score.
Trend: Trend is largely stable, but artificial narrowing shows potential to incise and erode at
high flow rates.
Restoration Potential: Low priority due to fairly high ecological quality, and limited potential
for improvement due to confinement between road and trail. Primary concerns surround road
riprap stability and the narrowing due to the trail levee, however this infrastructure is very
established and the opportunity and feasibility of improvement are low. There could be a limited
expansion of floodplain within the deeper channel to support greater fish habitat complexity.

8

Segment 2: Interstate 90 to Broadway
4.1.13 Sub-Reach 6B
NRCS Score: 68% - At Risk; Fish Habitat Score: 75% - Fair
Narrative: Walked from lower end of the Interstate box culvert to the Michael Rd bridge. The
channel widens after running out of the culvert. This is a cobble dominated Rosgen-type B
channel dominated by low-gradient riffles. Pools and woody debris are limited, which decreases
the quality of fish habitat. The riparian corridor is in part limited by hotel development and the
berm from the Interstate off-ramp, however incision is not obvious. Erosion of gravelly, cobble
banks and riprap occur towards the hotel patio; 30' long by 6' tall eroded section on left bank.
Cottonwood dominant in the canopy, mostly comprised of saplings and seedlings with mature
trees limited. Wide, shallow flow over the cobble substrate. Some human-caused trash and
impact on banks. At bottom of sub-reach, boulder/riprap at concrete bridge show for ~30' on
both banks. Concrete blocks beneath the bridge. Seems wide enough to accommodate a large
flow. A large developing property approaches on the right bank and converges at the lower
bridge.
Trend: Trend is moderately stable, though declining in patches of active bank erosion.
Restoration Potential: Medium priority restoration potential. Patches of bank erosion indicate
imbalance with sediment load, and are encroaching on private commercial property. This may
create a potential mutual benefit for a bio-engineered restoration effort melding property
protection and ecological integrity. Improved woody plant regeneration on impacted banks is
necessary. Other opportunities could include an expansion of the floodplain into the developing
lot on the right bank, as it appears that the development will be offset from the corridor. Possibly
through channel reconstruction, construction of inset floodplain and planting.

4.1.14 Sub-Reach 6C
NRCS Score: 57% - At Risk; Fish Habitat Score: 69% - Fair
Narrative: Walked from Michael St. bridge to Schramm St. bridge. Long sub-reach but
consistently impacted by development and human access. Low gradient riffles and cobble
dominated. The Rosgen-type B channel is artificially straightened and narrowed by fill leading to
incising and separation of water table from an older bench with mature trees and leading to
excessive energy such that high flow creates intermittent widening and erosion on outer banks.
Pools and woody debris are limited, which decreases the quality of fish habitat. Human waste
and access consistent, along with built rock barriers, perhaps recreational, but may be limiting
fish habitat. Channel needs a wider floodplain. Vegetation (shrubs and forbs) limited in high9

impact areas. Patches of medium-age cottonwoods show limited diversity and lack age classes
(sapling and mature lacking). Creek approaches paved parking lots of hotels, which are partly
protected by steep banks with boulder riprap. One inflow of runoff to the creek shows evidence
of nutrient input from hotel. Active “homeless” residences exist throughout sub-reach, evidenced
by paths, clearings, and built structures. Schramm Road bridge has a box culvert of 7ft tall with a
cobble bottom.
Trend: Trend is declining. Stream needs a wider well-vegetated floodplain and perhaps
overflow channels to reduce bank erosion and incising.
Restoration Potential: High priority restoration potential. Patches of bank erosion are
detrimental, dumping sediment into the channel and threatening private commercial property,
setting up a potential mutual benefit for a restoration effort, and possibly for a trail. Additionally,
there is potential to expand the floodplain into the developing lot on the right bank, as it appears
that the development will be set back from the corridor. Appropriate riparian floodplain
conditions could be supported through channel reconstruction and planting.

4.1.15 Sub-Reach 6D
NRCS Score: 52% - At Risk; Fish Habitat Score: 63% - Fair
Narrative: Schramm Street bridge to Expressway bridge. Cobble dominant, with gravel showing
in bars. Straight Rosgen-type B channel, constructed channel lined by cottonwoods and
encroached on both sides by fill. Limited fish habitat with few pools. A few willow and dogwood
are establishing. Tansy and knapweed common and sometimes prevalent. Floodplain is small or
absent, but deposition is occurring naturally. This reach is pinched between fill slopes with no
opportunity for floodplain development. This reach needs a constructed revegetated floodplain.
Trend: Possibly improved from the original constructed channel, which looks like ~40 years ago
by size of cottonwoods.
Restoration Potential: Medium priority for restoration. This sub-reach is currently at risk due to
the heavily manipulated channel, which is not appropriate for the broader conditions and its
location in the watershed. There is opportunity to improve the woody plant habitat on the semimanaged hotel pathway. More significant would be to expand the floodplain into the empty lot
on the right bank to encourage a renaturalized floodplain formation. However there will still be
significant limitations due to the small distance between the two road bridges that bound this
sub-reach.
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4.1.16 Sub-Reach 5A
NRCS Score: 63% - At Risk; Fish Habitat Score: 63% - Fair
Narrative: Walked from Expressway bridge to International Drive bridge. Channel was very
straight with fill material encroaching on banks near the industrial lots. Cobble dominated
Rosgen-type D channel, wider and eroding laterally likely due to deposition of substantial
sediment load carried by energy from upstream channelization. Flow is shallow and lacks pools
for fish habitat. Recent debris falls add complexity, though the trend is uncertain due to the
limitations of the low bridge on International Drive (affected by aggradation). Berms at the lower
end of the sub-reach are low and wide. Cottonwoods dominant, though lacking diversity of age
classes. Minimal shrub presence. Old head-gate and creek crossing present, and though not
active, the old concrete diversion infrastructure was still impacting the flow. Recent landscaping
on the right bank was un-vegetated and crumbling from human impacts. Below the crossing the
channel appears to widen, likely towards the natural condition for a depositional reach. Residual
conditions from past channelization (old cottonwoods and un-vegetated banks) imply lack of
current equilibrium. Some significant human impacts coming from the nearby brewery patio and
access, such as erosion and trampling of vegetation.
Trend: Trend likely improving as the floodplain widens. More complexity is needed to dissipate
energy, and the management strategy is unclear regarding the debris and the bridge.
Restoration Potential: Medium priority. This sub-reach is improving and there is opportunity to
further improve ecological quality here. However, the low bridge of International Drive appears
to be affected by channel aggradation, and poses challenges to the feasibility, and its potential to
clog threatens the road at higher flows. Revegetation of the banks would be very beneficial to
creating a water quality buffer and enhance the floodplain, but the questions of limiting human
impact, of abundant woody debris need to be addressed, given the bridge just downstream. There
appears to be a need for a cohesive management strategy on this sub-reach, which addresses
channel form and stability, given the large sediment supply from upstream.

4.1.17 Sub-Reach 5B
NRCS Score: 38% - Not Sustainable; Fish Habitat Score: 38% - Poor
Narrative: Walked from the International Drive bridge to the end of a commercial property
(Pepsi) with a manager from the company. Cobble dominated Rosgen-type D channel, flowing
slow, wide, and low near International Drive bridge. Fish habitat is poor because of the lack of
pools, and because nearly all of the flow is diverted by a permanent rock/debris structure into a
ditch by a 36-inch concrete culvert along with loose rock diversion about 130 feet below
International Drive. A small amount of flow persists in some braided channels before completely
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dissipating into the large cobbles of the stream bed. From this point the flow is seasonally
intermittent. Channel appears has been manipulated and re-formed by high-flow runoff events,
and is widening through lateral erosion. Some braiding is occurring but fill includes some riprap
on left (outside) bank. Some mature cottonwoods present, dominantly on the left bank. Little
regeneration occurring. No shrubs. Noxious weeds are extensive on the large eroding bank with
no management evident. The erosion threatens the private company’s fence-line, which has
already been moved back to the cost of $10k. Train tracks on a base of constructed fill converge
towards the creek off of the left bank.
Trend: Trend is declining, especially during high flow events. Fish impact is severe because of
dewatering.
Restoration Potential: Restoration potential is of High priority. Bank stabilization through
construction and revegetation would be of mutual benefit to the private landowner and the creek
habitat, and presents an opportunity for collaboration. The opportunities to work with the water
right owner to return flow and with the railroad company to improve their bank are less clear, but
should be pursued in order to support the channel sustainability and the fish habitat through
native plan revegetation, management of invasives, and more consistent flow.

4.1.18 Sub-Reach 5C
NRCS Score: 55% - Estimated At Risk; Fish Habitat Score: 38% - Estimated Poor
Narrative: Assessed from aerial imagery of this sub-reach on Google Earth, the latest photo
being 8/3/2019. Was inaccessible because landowner (MRL) did not grant permission in the
timeline of the survey effort. Based on this and the adjacent survey, as well as what is visible
from Broadway, this is an artificially maintained channel, which dewatered during summer.
Channel form estimated as a Rosgen G, likely cobble dominated. The historical ditching for the
railway and the lack of habitat complexity and energy dissipation, have resulted in poor channel
and fish habitat conditions. The growth of cottonwoods has been beneficial to the channel over
the last 20 years, though the stands lack diversity of both species and age classes. The creek has
also been channelized along the train tracks and floodplain artificially narrowed. The creek goes
under one bridge holding two lines of tracks--the erodibility/stability of this significant stream
channel bend is unclear. Suspect that significant riprap or bank treatments are being used by the
railroad on this site. The right bank is evidently eroding as it turns and enters the culvert above
Broadway.
Trend: Trend is uncertain. There is channel incisement, but the cottonwoods are likely providing
some natural bank stabilization for this channelized sub-reach.
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Restoration Potential: Restoration potential is Medium priority, with some doubt as to whether
the landowner has sufficient physical space, or inclination, to do any re-naturalization of this
heavily manipulated channel. The channel banks are evidently in poor condition and the behavior
at higher flows likely threatens some of the crucial infrastructure on the rail lines and around the
road. There is ample room for improvement in riparian vegetation as well, including species and
age class diversity. These clear resource benefits, however, are juxtaposed with the challenge of
feasibility in working with the railway company. This reach should be included in conversations
about the adjacent sub-reaches included in the city’s Master Plan, as the conditions on this subreach will affect the dynamics below Broadway.
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Segment 3: Broadway to Mullan Road
4.1.19 Sub-Reach 4A
NRCS Score: 21% - Estimated Not Sustainable; Fish Habitat Score: 10% - Estimated Poor
Narrative: Remotely assessed via Google Earth 8/3/2019 imagery and observations from the
road and from adjacent sub-reaches. This large agricultural property was inaccessible because
private landowner refused permission—property is for sale. Historical imagery shows extensive
ditch clearing over 20-40 years, as well as heavy agricultural use and encroachment. Channel
estimated to be Rosgen-type G; a large berm on the downstream side of the channel indicates
that this is a constructed channel form in a location intended to minimize interference with
haying. The impacts are visible presently as ditching, incision, erosion, noxious and undesirable
vegetation, and dewatering. For these reasons, fish habitat is estimated poor. Recent years of
cottonwood regeneration has supported localized bank stability, but a large effort will be
required to relocate the stream, and restore channel condition, form and function. Hay production
currently occurs very close to the channel. Also, near Whippoorwill Rd. there is a culvert input
from Broadway that shows a large head-cut on the right bank. Lower end of sub-reach has a
fence crossing that is partly obstructed by debris.
Trend: Trend is likely declining, though recent revegetation by cottonwoods is beneficial. Rewatering post sale has potential to benefit the sub-reach. Significant restoration needed to degully.
Restoration Potential: Restoration potential is High priority. This sub-reach is in very poor
condition and is in need of support in order to maintain any resource benefits such as native
vegetation and fish habitat. Increased opportunities are also emerging with the support of
restoration in the Sxwtpqyen Master Plan, such as the proposed 200ft buffer on each side of
stream for any, along with the interest in developing parks, trails and green spaces in the
neighborhoods proposed to be built here in the near future. Restoration work would need to be
holistic and continuous (upstream and downstream) to be sustainable. Beneficial actions would
include channel re-construction, revegetation, and irrigation return. The culvert under Broadway
is considered to be a fish passage barrier. The historical creek path likely diverges widely from
the existing ditched channel, and this should be considered in any channel construction efforts.

4.1.20 Sub-Reach 3A
NRCS Score: 18% - Not Sustainable; Fish Habitat Score: 6% - Poor
Narrative: Walked from the upstream edge of the airport property at the boundary with the
private ranch to the first fenced stream crossing. Intermittent pools at 1-2ft depth, but no active
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flow existed (July survey). Channel fairly bare of natural vegetation and deeply incised (4-6ft
throughout) in a clay soil. The substrate appears clay and silt dominated, with some sand, in a
Rosgen-type G channel. No fish habitat at present. Non-native herbs abundant. Grasses from
hay/grazing dominate on top of banks. The few native plants include Juncus, mint, some willow.
Several old hawthorn exist at the end of the sub-reach, off the bank edge. One old overflow
channel is completely inaccessible. Human land management for cattle grazing is the dominant
feature of the channel condition, though not all management practices apparent. Some slumping.
Silty clay banks have a cracking pattern. Unclear when there was a last representative flow.
Trend: Trend indicates decline for all the reasons listed.
Restoration Potential: High priority. This sub-reach is in severely damaged and declining
condition, and the channel and habitat conditions are unsustainable. Restoration would require a
careful geomorphologic and engineering approach and would likely include full channel reconstruction, bank and floodplain revegetation, and possibly irrigation management (the City of
Missoula is proposing to buy most of the irrigation rights in this area). Although the challenge is
substantial, the restoration opportunities are intriguing. A comprehensive integrated restoration
plan linking reaches 4A, 3A, 3B, 3C, and 2A would be advisable. The airport will require that
any restoration of these reaches supports the safety and security of all their operations, which
may include various constraints on habitat types, restoration process and access. However, the
Sxwtpqyen Master Plan likely leads City-County planners to seriously consider how restoration
of Grant Creek would complement public interest in parks, trails and green spaces in the adjacent
proposed neighborhoods. Further challenges include the difference between the existing channel
and the likely future FEMA floodplain area, along with the threat that enhanced bird habitat
might pose to the airport.

4.1.21 Sub-Reach 3B
NRCS Score: 25% - Not Sustainable; Fish Habitat Score: 25% - Poor
Narrative: Walked from fence-line to lower fence-line at a management change from grazing to
haying. A small irrigation input comes in at the top of the sub-reach, determined to be excess
Flynn-Lowney Ditch water (from Clark Fork river). This is also a Rosgen-type G channel with a
silty and sandy substrate. The water was slow and turbid, and though it was deep there was little
cover and likely reflects poor fish habitat. Stands of willows and cottonwood on right bank
provided some stability and cover. Cattle impacts are significant throughout the sub-reach, and
they include slumping, gouging, browse, and intermittent widening. Some beaver signs at
cottonwood stand. Human impacts evident include trash, old vegetative clearing, haying, and
cattle. Channel became straight, obviously ditched. At the bottom of the sub-reach, a heavy metal
gate across the creek was covered by long-term debris accumulation. Fence marked the
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separation between cattle and active haying. Small burrows exist in the banks, potentially of
muskrat. Left bank is almost absent of shrubs and trees. Water in ditch later found to be
backwatering from lower in the property, hence the increase in flow through the sub-reach. Some
raptor habitat exists in cottonwoods and willows (hawks, owls and eagles seen).
Trend: Trend declining.
Restoration Potential: High priority. This sub-reach is in severely damaged and declining
condition, and the channel and habitat conditions are unsustainable. Restoration would require a
careful geomorphologic and engineering approach and would likely include full
channel/floodplain re-construction, bank and floodplain revegetation, and possibly irrigation
management (the City of Missoula is proposing to buy most of the irrigation rights in this area).
Although the challenge is substantial, the restoration opportunities are intriguing. A
comprehensive integrated restoration plan linking reaches 4A, 3A, 3B, 3C, and 2A would be
advisable. The airport will require that any restoration of these reaches supports the safety and
security of all their operations, which may include various constraints on habitat types,
restoration process and access. However, the Sxwtpqyen Master Plan likely leads City-County
planners to seriously consider how restoration of Grant Creek would complement public interest
in parks, trails and green spaces in the adjacent proposed neighborhoods. Further challenges
include the difference between the existing channel and the likely future FEMA floodplain area,
along with the threat that enhanced bird habitat might pose to the airport.

4.1.22 Sub-Reach 3C
NRCS Score: 27% - Not Sustainable; Fish Habitat Score: 31 % - Poor
Narrative: The transformation of Grant Creek into a ditch is eminently obvious throughout this
sub-reach. Walked from fence crossing down to concrete dam on lower end of property. Dam
made of pre-cast concrete blocks is elevated one foot above accumulated upstream silt,
approximately 4' drop to water surface on downstream side. This was apparently built recently in
place of an older check dam. The sub-reach was a Rosgen-type G with a silty and sandy
substrate. Some minnows visible, but water is exposed and lacks complexity so it is uncertain
how good of fish habitat this is beyond some rearing habitat. Some woody vegetation at top of
sub-reach but channel dominantly bare, with only hay/exotics present. Three (3) pump houses
pulling water for pivots and grass/alfalfa, two of these recently buttressed by concrete
foundations. One active tractor-crossing bridge. Water of fairly consistent depth, up to 5' with
slow change in depth. Buffer of uncut hay provides some habitat, notably for birds and squirrels.
Flushed three owls out of hawthorns. Bank somewhat stable due to lack of flow. At the bottom
of the sub-reach, at the dam, an inflow from the Flynn-Lowney Ditch enters from left. Mostly
silt, clay, some cobble substrate visible near bridge and riprap. Water backwatering up to
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increase the depth at the pumps. Learned from the ranch manager of the long family history of
ownership, and the subsequent leasing from airport since 2000. People have homesteaded the
property since the 1800s. They had seen weasels, badgers, and many bird species.
Trend: Somewhat stable due to lack of high flow, but trend of habitat is declining.
Restoration Potential: High priority. This sub-reach is in severely damaged and declining
condition, and the channel and habitat conditions are unsustainable.

4.1.23 Sub-Reach 2A
NRCS Score: 47% - Not Sustainable; Fish Habitat Score: 50% - Fair
Narrative: Walked from concrete dam at the lower boundary of the airport property to the
bridge at Hiawatha Road—the old Milwaukee rail line. Channel is deeply ditched and the water
is stagnant. Rosgen-type G channel with a silty substrate. Small outflow channel ditch leaves on
left bank and follows Hiawatha road towards Mullan Rd. Tansy and hounds tongue are present.
Uncertain how to include adjacent constructed wetland into Riparian Assessment, so we left it
un-surveyed. With this note, fish connectivity is uncertain, but largely appears to be poor through
main channel. Large cottonwoods form a canopy, though age class limited to mature and
decadent. Intermittent hawthorn and snowberries and sedge on banks. Some old trees fallen with
extensive beaver activity present. Large slumps visible. Deep silt on bottom. In clearings, hay
encroaching onto the banks. A levee on left bank separates channel from the constructed wetland
(now vegetated mostly with cattails). Channel connects to wetland at low flow, at which point
the channel goes dry until wetland outflow reconnects at lower end of sub-reach. This wetland is
known as “Hiawatha Lake,” and was constructed during flood reduction efforts in the early 2005
to 2008 period.
Trend: Erosion present, but channel somewhat stable in the mid-term due to slow/no flow.
Cottonwoods mature and decadent. Lacking pole/sapling age classes, and with beaver damage
there is a risk of losing this limited cover.
Restoration Potential: High priority. The ditched channel is heavily manipulated, and is being
used as a sort of reservoir during irrigation season, for Clark Fork river water. Like the two
reaches above, restoration would require a careful geomorphologic and engineering approach
and would likely include full channel/floodplain re-construction, bank and floodplain
revegetation, and possibly irrigation management (the City of Missoula is proposing to buy most
of the irrigation rights in this area). Although the challenge is substantial, the restoration
opportunities are intriguing. A comprehensive integrated restoration plan linking reaches 4A, 3A,
3B, 3C, and 2A would be advisable. The airport will ask that any restoration of these reaches
17

supports the safety and security of all their operations, which may include various constraints on
habitat types, restoration process and access. However, the Sxwtpqyen Master Plan likely leads
City-County planners to seriously consider how restoration of Grant Creek and its floodplain
would complement public interest in parks, trails and green spaces in the adjacent proposed
neighborhoods. Further challenges include the difference between the existing channel and the
likely future FEMA floodplain area, along with the threat that enhanced bird habitat might pose
to the airport.

4.1.24 Sub-Reach 2B
NRCS Score: 26% - Estimated Not Sustainable; Fish Habitat Score: 30% - Estimated Poor
Narrative: Assessed this sub-reach remotely from aerial imagery via Google Earth, the latest
being 8/9/2019. This sub-reach extended from the Hiawatha Rd. converted railroad bridge to the
upper end of a homeowner’s association common area. The dominant channel structure is
heavily ditched, resulting in an estimated Rosgen-type G channel. The substrate at the low end is
silt/clay while at the top there is cobble showing. While there is water in this sub-reach, the fish
habitat is estimated poor due to passage barriers, dewatering, and lack of cover. Some old trees
are present, though some are non-native willows, and the ditch is wide open in other places.
These conditions are lingering from the days when a Ditch Authority would come clear the
channel. This sub-reach is largely one private property that extends across the creek. The
property includes a portion of a constructed detention pond for Mullan Trail subdivision, but
there is erosion and a breach occurring in the levee that has allowed the high flows to flow more
freely into this detention pond. There was a beaver dam in this sub-reach which was holding the
last of the water flowing through from Hiawatha Rd. This of course is just Flynn-Lowney water
in July, although flow was connected throughout Grant Creek in early sumemr. No pools
evident, and the fish habitat and passage are likely poor. Bank erosion is a concern, and the
channel form is likely very unstable at higher flows. Some horse grazing and irrigation occurring
on the property. No contact with landowner yet.
Trend: Trend is declining. Stream needs overflow channels and a wider floodplain to prevent
erosion and incision.
Restoration Potential: Medium priority. The channel is heavily manipulated and is
unsustainable as a result. There could be beneficial revegetation and beaver mitigation efforts to
support bank stability, however the primary causes of degradation remain the channelization
from the levees. These features would be challenges to the feasibility of the effort. Additionally,
the history of flooding and the extensive flood reduction efforts carried out in the past 20 years
would need to be recognized both as prior conditions and as reasons for local landowners to be
involved in further alterations. A vision of a naturalized channel is distant, but needed.
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4.1.25 Sub-Reach 2C
NRCS Score: 37% - Not Sustainable; Fish Habitat Score: 25% - Poor
Narrative: Walked from the homeowner’s association common area to a property boundary
between two Prairie Schooner Lane houses. This is a constructed straight Rosgen-type G channel
with silt substrate. Above the sub-reach a beaver dam is visible, holding water while the channel
below is dry/puddled, obviously lacking fish habitat. Deeply ditched and eroding throughout,
with one overflow point eroding the levee separating the channel from the detention pond, which
is now all dry. Many invasive plants and trash present in channel. Several old non-native
willows, but all other vegetation has grown since the Ditch Authority days ended. Some frogs
and killdeer present, along with tracks of deer and raccoons. Levee top is fenced with barbed
wire. Detention pond apparently was once a hay field.
Trend: Declining. The levee is at risk of degrading during high flows.
Restoration Potential: Medium priority. The channel is heavily constructed and is unsustainable
as a result. There could be beneficial revegetation and beaver mitigation efforts to support bank
stability, however the primary causes of degradation remain the channelization from the levees.
These features would be challenges to the feasibility of the effort. Additionally, the history of
flooding and the extensive flood reduction efforts carried out in the past 20 years would need to
be recognized both as prior conditions and as reasons for local landowners to be involved in
designing further alterations. Some landowners show support, but a vision of a naturalized
channel is distant, though clearly needed.

4.1.26 Sub-Reach
2D
NRCS Score: 45% - Not Sustainable; Fish Habitat Score: 31% - Poor
Narrative: Walked from a large willow off of the Prairie Schooner properties to a remnant
beaver dam below the outflow of the detention pond. Channel is a ditched Rosgen-type G with a
silt substrate. Channel currently dry, and no fish habitat present. The levee on the left bank
separating the creek from a settling pond is fairly vegetated, though it hosts lots of tansy.
Immature willows stabilizing to some degree, but slumping and some widening is common. The
channel veers 90 degrees East at a riprapped bend. Property lines and fences encroach on the
banks, and grass clippings are dumped into the channel in several places. A small pump is still in
the channel. Connects with settling pond, likely the outflow but possibly also a backwater at
times. Undesirable grasses abundant. Tracks in the mud include deer, raccoon, and coyote, with
consistent beaver sign 6+ months old. One 24" drainage outflow stuck with willow growth.
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Trend: Moderately improving given the ditching due to the willow growth, but overall the ditchlike qualities render the channel distinctly un-natural, difficult to maintain and probably
unsustainable.
Restoration Potential: Medium priority. The channel is heavily constructed and is unsustainable
as a result. There could be beneficial revegetation and beaver mitigation efforts to support bank
stability, however the primary causes of degradation remain the channelization from the levees
and the damage done by private landowners. These features would be challenges to the
feasibility of the effort. Additionally, the history of flooding and the extensive flood reduction
efforts carried out in the past 20 years would need to be recognized both as prior conditions and
as reasons for local landowners to be skeptical of further alterations. A vision of a naturalized
channel is distant, but needed.

4.1.27 Sub-Reach 2E
NRCS Score: 52% - At Risk; Fish Habitat Score: 38% - Poor
Narrative: Walked the continuation of ditch down to the Mullan Road culvert. Rosgen-type G
channel with silt substrate. No water present and fish habitat poor. Sandbar and golden willows
prevalent, with some rose and cottonwoods assisting bank stability, but erosion was common
especially at backyard clearings and lawn encroachment. Clearing, access, pumps, and dumping
are among local impacts. Root mats extensive where present. Moderate cover through sub-reach.
Some overflow channels revealing that at high flow there is excessive energy beyond what the
channelization can handle. Some older trees but many recently planted or have sprouted since the
end of the committed ditch work. Riprap present near the road. A large overflow flood relief
feature provides additional culverts under Mullan Road for high flow, but it isn’t clear how often
this is accessed. Many small minnows dying in the corrugated culvert under Mullan Rd.
Remnant beaver dam at upper end of sub-reach caused some widening, aiding in some floodplain
formation.
Trend: Moderately stable, though much is dependent on private land management.
Restoration Potential: Medium priority. The channel is heavily constructed and is at risk as a
result. There could be beneficial revegetation and beaver mitigation efforts to support bank
stability, however the primary causes of degradation remain the channelization from the levees
and the damage done by private landowners. These features would be challenges to the
feasibility of the effort. Additionally, the history of flooding and the extensive flood reduction
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efforts carried out in the past 20 years would need to be recognized both as prior conditions and
as reasons for local landowners to be involved in future alterations. A vision of a naturalized
channel is distant, but needed.
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Segment 4: Mullan Road to Clark Fork
4.1.28 Sub-Reach 1A
NRCS Score: 70% - Estimated At Risk; Fish Habitat Score: 30% - Estimated Poor
Narrative: Assessed from aerial imagery on Google Earth, the latest being 8/3/2019. Was
inaccessible because landowner did not grant permission in the timeline of the survey effort. The
heavily manipulated and channelized upper reach is estimated Rosgen-type G channel
transitioning to an E channel. There is a trailer court on the left bank in the upper end, which
constrains the channel. The stream is currently dry and lacking fish habitat. The old imagery
showed a history of heavier human impacts and alterations to channel, such as vehicle crossings,
narrowing of the riparian corridor, and significant ditching at the emergence from Mullan Rd.
The impacts of the corrugated culvert and crossings are likely more evident on the ground, and
they are likely significant to fish habitat but they weren't so readily registered via satellite. Some
stability is apparent through the increased vegetative cover, likely due to the decreased intensity
of management in recent years. A network of piping is visible from the aerial image but it isn't
clear what water use occurs on this property. The sub-reach ends at upper end of David Miller's
property, and the management changes distinctly at a fence-line.
Trend: Trend likely improving with the increase in vegetative cover and the removal of
intensive management practices like haying, driving, and clearing. Dewatering is significant still.
Restoration Potential: Medium priority. It is difficult to assess what might be feasible from
aerial imagery, but recovery to higher quality ecological condition from past clearing and
widening is likely needed for this sub-reach. The exact land management of this sub-reach is
significant to understanding the restoration opportunities and feasibility. The culvert to Mullan
Road and the encroaching developments likely pose challenges to a naturalized channel.

4.1.29 Sub-Reach 1B
NRCS Score: 43% - Not Sustainable; Fish Habitat Score: 31% - Poor
Narrative: Active wooden footbridge at start of sub-reach site. Incised, old, constructed channel,
Rosgen-type G with gravel/cobble substrate. Channel is bone dry and lacking fish habitat. Bed
down-cutting apparent. Lateral cutting more severe on upper end, i.e. the lateral cutting question
(#2) scored 0 on the upper end and 2 on the lower. Some small flood plains forming. This is a
straightened constructed channel from 25-50 years ago. There are willows and some younger
cottonwood on the banks. There are remnant eroding levees on downhill side of the channel.
Abundant steep and eroding banks, especially where grasses dominate.
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Trend: Perhaps slow improvement.
Restoration Potential: Medium restoration priority. This sub-reach is degraded primarily due to
the historic land management, namely the ditching. There is a high potential for small changes,
such as planting woody riparian species to benefit the channel’s ecological condition. Although it
would be less feasible, a floodplain reconstruction could help the channel return to a more
geomorphically stable condition, but the reaches immediately upstream and downstream would
need to be incorporated in the design. Additionally, there would be mutual benefits from the
improved channel sustainability for the sole landowner and their constituents who recreate on
this land, making the factor of landowner interest important.

4.1.30 Sub-Reach 1C
NRCS Score: 28% - Not Sustainable; Fish Habitat Score: 25 % - Poor
Narrative: Old pasture with heavy historic grazing impact; the channel may have been
historically relocated to this area. Lots of direct and indirect signs (plant communities, soil) of
livestock impact. Incised Rosgen-type G channel with gravel/sand substrate. No water, so fish
habitat is low. Tansy, spurge, knapweed present. Two age classes of shrubs are missing (due to
historic overgrazing), and hawthorn is the dominant shrub. A few floodplain features exist to
accomodate large floods only, no newer inset floodplains exist.
Trend: Not improving.
Restoration Potential: High restoration priority. This sub-reach is degraded primarily due to the
land management, namely the historical cattle impacts. There is a high potential for small
changes, such as reducing cattle impacts in the creek planting woody riparian species to benefit
the channel’s ecological condition. Although it would be less feasible, a floodplain
reconstruction could help the channel return to geomorphically stable condition. Additionally,
there would be mutual benefits from improved channel sustainability for the sole landowner
making the assessment of landowner interest the critical factor.

4.1.31 Sub-Reach 1D
NRCS Score: 58% - At Risk; Fish Habitat Score: 44% - Poor
Narrative: Deep constriction pool at beginning of channel caused by woody debris, the channel
then takes on a natural plan form. Some riprap on corners. Wider Rosgen-type D channel with
gravel substrate. Tansy, spurge, knapweed, thistle. Naturalized channel with pools, riffles, some
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debris jams, but fish habitat is still limited. Large cottonwoods everywhere. Pools of stagnant
water now appearing after a substantial upstream distance with no water in channel.
Trend: Static
Restoration Potential: High restoration priority. This sub-reach is degraded primarily due to the
land management, namely the historical cattle impacts. There is a high potential for small
changes, such as planting woody riparian species to benefit the channel’s ecological condition.
Although it would be less feasible, a floodplain reconstruction could help the channel return to
prior dynamic condition. Additionally, there would be mutual benefits from the improved
channel sustainability for the sole landowner making the assessment of landowner interest
critical.

4.1.32 Sub-Reach 1E
NRCS Score: 27% - Not Sustainable; Fish Habitat Score: 56% - Fair
Narrative: Walked from property line between two properties down around a curve to where the
stream re-enters the upstream property owner’s land. Rosgen-type C/G--gullying present though
widened due to cattle activity. Some gravel bars and channels exist. Channel mostly dry then
incorporates a large spring coming in on left bank. Multiple schools of minnow-size fish present;
some 50-60 individuals, one school of ~500 1" fish—this area has rearing habitat. Upper end is
partly dry, with intermittent stagnant pools and one hawthorn stand. Mostly grassy banks,
slumping banks common, extremely heavy hoof-shear eroding the banks--cattle present in
channel today. Large input of perennial spring at east end (left) of the major channel bend.
Heavy browse on willows and grass. Multiple pastures fenced, most very over-grazed. Fence at
the bottom was accumulating flood debris. There are 2' deep pools. Hay grasses predominate on
banks of the stream, thistles common on higher surfaces. Some native moist area plants—e.g.
sedge.
Trend: Trend is declining due to cattle impacts on banks and vegetation.
Restoration Potential: High restoration priority. This sub-reach is degraded primarily due to the
land management, namely the cattle grazing practices. There is a high potential for small
changes, such as limiting cattle water access along with planting woody riparian species, to
benefit the channel’s ecological condition. Additionally, there would be mutual benefits from the
improved channel sustainability for the sole landowner, making the assessment of landowner
interest an important next step.
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4.1.33 Sub-Reach 0A
NRCS Score: 30% - Not Sustainable; Fish Habitat Score: 38% - Poor
Narrative: Started on fenced upstream boundary of the property. Cattle were in the creek across
the fence. Walked along the well-defined channel, which was consistently incised 2-3 feet below
the hay-fields. Rosgen-type G channel, primarily silt with sand and small cobbles. Water is
plentiful enough to host fish, but water quality and temperature appear to be poor. Banks
slumping throughout, with no shrub or tree presence. Some human debris included tires and
concrete slabs. No grazing indicators, though historical grazing impact is likely. Extensive algal
carpets. Water somewhat clear though is clouded by silt. One bridge. At bottom of sub-reach the
channel is fenced above the water. Measured one deeper pool, but W/D ratio in run was greater
than 12. Flow is too slow to move any sediment, and it is unclear what this sub-reach is like at
higher flows. Slumping may lead to channel widening.
Trend: Moderately improving, presumably due to lack of active grazing and haying, though no
recruitment of woody vegetation is likely without intervention.
Restoration Potential: High restoration priority. This sub-reach is degraded primarily due to the
land management, namely the historical presence of cattle and haying. However, the landowner
has removed these in the interest of the creek. There is a high potential for additional small
changes, such as planting woody riparian species, to benefit the channel’s ecological condition.
The sole landowner is vocally interested and invested in the mutual benefits that could come
from an improved channel condition and sustainability.

4.1.34 Sub-Reach 0B
NRCS Score: 33% - Sustainable; Fish Habitat Score: 44% - Poor
Narrative: Walked between fences but presumably this portion of the property was the same
management as 0A. Channel slightly narrower and had deeper banks, though still a Rosgen-type
G channel, dominantly silt with sand and small cobbles. One 1ft fish, showing that water is
plentiful enough to host fish, but the lack of cover decreased final score. One water pipe crossing
the creek with makeshift concrete supports. Two small water inputs, clear-flowing and likely
spring-fed. Some cobbles rose through the silt bottom. Algae is extensive throughout. A line of
cottonwoods stands at the bottom of the sub-reach, ~30' up from the channel, perhaps indicating
a long abandoned channel. Hay grasses dominant.
Trend: Minimal changes detectable, though widening may lead to channel improvement. Banks
will remain unstable without woody species recruitment.
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Restoration Potential: High restoration priority. This sub-reach is degraded primarily due to the
land management, namely the historical presence of cattle and haying. However, the landowner
has removed these in the interest of the creek. There is a high potential for additional small
changes, such as planting woody riparian species, to benefit the channel’s ecological condition.
The sole landowner is vocally interested and invested in the mutual benefits that could come
from the improved channel sustainability.

4.1.35 Sub-Reach 0C
NRCS Score: 35% - Not Sustainable; Fish Habitat Score: 63% - Fair
Narrative: Walked from the upper boundary of the active grazing area to the lower end of the
Frey property. Significant grazing impacts and intermittent crossings widen the channel. Rosgentype G channel. Cobbles dominate, but some stretches share channel and substrate characteristics
with 0A and 0B. One 4-5ft deep pool where the landowner has caught bull trout. Lack of cover
and complexity still reduces overall fish habitat. More woody vegetation, especially at one big
hawthorn stand. ~30 head of cattle resting in the shade. Western bank bordered and elevated
bench, showing dry vegetation. Some willows, hay grasses with some native sedges intermixed.
Lower boundary has hanging barbed wire fence with some debris caught. About 5-10 large
cattle-crossings damage the stream banks. One muskrat seen swimming into burrow.
Trend: Generally stable in low flow, but cattle impacts severely threaten several sections.
Restoration Potential: High restoration priority. This sub-reach is degraded primarily due to the
land management, namely the historical presence of cattle. The cattle remain, but there is a high
potential for additional small changes, such as focused cattle access points and the planting of
woody riparian species, to benefit the channel’s ecological condition. The sole landowner is
vocally interested and invested in the mutual benefits that could come from the improved
channel sustainability.

4.1.36 Sub-Reach 0D
NRCS Score: 28% - Not Sustainable; Fish Habitat Score: 44% - Poor
Narrative: Walked from upper end of a property at fence crossing to lower boundary fence—
one landowner for whole sub-reach. Rosgen-type F channel, substrate is clay and patches of
sand, slow flow. Debris piled up on lower boundary and some small fish present, but the overall
fish habitat score is low due to lack of cover and complexity. Cattle access and impact extensive
throughout the sub-reach, banks sheared and slumping. Some fencing present for grazing
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management. Large patches of filamentous algae present. Water flows clear at low flow. Driver
of channel condition is unclear, but there is evidence of high flow, with debris at 3.5' above
current flow caught in a fence. Active pump on right bank. Banks dominantly grasses, some
snowberry on outer banks. One dry overflow channel with some remnant woody cover. Learned
from landowner of beaver dam flooding the lowlands--explains high water level though perhaps
relatively low flow.
Trend: Declining due to cattle activity. Flow is not driving the channel condition.
Restoration Potential: High restoration priority. This sub-reach is degraded primarily due to the
land management, namely the historical presence of cattle. The cattle remain, but there is a high
potential for additional small changes, such as focused cattle access points and the planting of
woody riparian species, to benefit the channel’s ecological condition. The sole landowner and
manager makes the opportunity to clarify mutual benefit of such restoration options much
simpler.

4.1.37 Sub-Reach 0E
NRCS Score: 62% - Estimated At Risk; Fish Habitat Score: 78% - Estimated Fair
Narrative: Assessed from aerial imagery from Google Earth, the latest being 8/3/19. Was
inaccessible because landowner did not grant permission in the timeline of the survey effort.
Based on this and the adjacent surveys, the channel was scored. Estimated Rosgen-type G
channel, likely substrate is clay and patches of sand. The overall fish habitat score was estimated
fair due to stability of channel and management. This sub-reach is the gap between the heavily
grazed private piece and the public FWP Kelly Island access that is very minimally impacted by
humans. The area is lacking slightly in shrub/tree cover, age classes, and diversity, but roses and
sedges are likely. The most significant piece that is not fully captured by the aerial survey is the
large/wide flow input or backwater coming from the right bank at the last bend. From the aerial it
appears to be spring fed, and potentially even represents a long term historical remnant channel.
It appears overall that this sub-reach was historically grazed or hayed and that it is recovering
slowly from these impacts as they have been removed. The removal of beavers last year is an
important piece of this story as well.
Trend: Trend likely increasing w/o much grazing or industrial impacts.
Restoration Potential: Medium restoration priority. Until this sub-reach is assessed on the
ground, there will remain several primary uncertainties, including the channel dynamics at the
large backwater/inflow channel. Additionally, the land management impacts appear to be fairly
minor, though there are likely historical impacts that remain and could be repaired with
revegetation. Opportunity to work with the sole landowner improves the feasibility.
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4.1.38 Sub-Reach 0F
NRCS Score: 73% - At Risk; Fish Habitat Score: 88% - Good
Narrative: Walked from lower boundary of private property through MT Fish, Wildlife, and
Parks land that had been donated to a current adjacent landowner’s family. Limited human
walking impact despite fishing access. Rosgen-type F channel, predominantly silt substrate.
Little fish present at the confluence, but fish habitat appears to be good. Woody vegetation
predominantly on the right bank. Abundant beaver signs on alders. Some seemed to be recent,
possibly this spring. Banks semi-stable at low flow with some slumping and erosion occurring
below grasses. Predominantly silt with consistent quillwort. At confluence, water enters slowflowing and wide channel. Gravel bar islands visible at Kelly Island complex. Right bank
floodplain narrow to the edge of a steep and dry hillside hosting Ponderosa pines. More signs of
wildlife (rodent tracks, cats, deer, beaver, raccoon, and blue herons). Small input from channel
on the left bank from a seep. Public access but low impacts.
Trend: Improving, generally stable.
Restoration Potential: Low restoration priority. This area is managed and protected by MT
FWP and is not threatened by heavy land use or even recreation impacts. However, the
management of the beavers in this sub-reach is a significant feature for the multi-sub-reach flood
dynamics on the bottom 5 sub-reaches. Getting clarity on the approach towards beaver conflict
should be a priority.
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APPENDIX E:
Reach ID

GPS Coordinates

10A
10A
10A

46.9631

10B
10B
10B

46.9563

Kind

Bank

Size

Description

Active
Active
Inactive

Right
Left
Left

~2' wide
3HP, 2 inch pipe
3HP, 2 inch pipe

Dammed
-114.0130 diversion
Small pump
Small pump

Active
Active
Inactive

Right
Right
Right

~2' wide
3HP, 2 inch pipe
3HP, 2 inch pipe

Inactive

Left

~3' wide

Active

Left

~2' wide

Inactive

Left

~2' wide

This is the diversion to what people have called
Dark Horse Creek. Rocks stacked to divert water.
One input returns in Prospect HOA area
Small, likely residential use.
Small, likely residential use.
Tarped, appeared to be pulling ~1/4 of creek's
flow. Flows towards house, appears on aerial
imagery to flow into large pond.
Small, likely residential use.
Small, likely residential use.
Some lumber in creek indicated that the
diversion had washed out. May only function at
high flow.
Tarped. This diversion provides water for a pump
that powers Grant Creek Ranch's haying.
Small amount of seepage enters ditch. Ditch
enters culvert under Expo Pkway and then
returns to creek

~2' wide

Old road crossing with concrete foundation.
Brackets on the concrete to possibly divert flow.
Headgate closed. Recently rebuilt boards
provide driving access over it.

10C

46.9548

8A

46.9372

7D

46.9169

Headgate
-114.0324 Diversion

46.9050

Status

Headgate
-114.0091 diversion
Small pump
Small pump

Headgate
-114.0130 diversion
Headgate
-114.0216 diversion

5A

Grant Creek Irrigation Diversions

Headgate
-114.0434 diversion

Inactive

Left

5B

46.9042

Cement
-114.0458 culvet

3C

46.9017

-114.0808 Pumphouse

Active

Right

3C

46.9002

-114.0835 Pumphouse

Active

Left

Active

Left

36-inch cement pipe diverts into Dougherty
water right. Evidence of recent fill and erosion
around this pipe. At low flow, this captures
36 inches diameter nearly all the water in the stream.
Clark Fork water from Flynn-Lowney ditch
N/A
backwatering up to pumps.
Clark Fork water from Flynn-Lowney ditch
backwatering up to pumps. Recently rebuilt
N/A
foundation.
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Reach ID

GPS Coordinates

Kind

Grant Creek Irrigation Diversions
Status

Bank

Size

Description
Clark Fork water from Flynn-Lowney ditch
backwatering up to pumps. Recently rebuilt
foundation.
No water, but pipe is still in the creek
Residential pump
Fenced to prevent cattle impacts. Less than 5
years old.

3C
2D
2E

46.9000
46.8886
46.8866

-114.0840 Pumphouse
-114.0920 Small pump
-114.0867 Small pump

Active
Inactive
Inactive

Right
Right
Left

N/A
3HP, 2 inch pipe
3HP, 2 inch pipe

0D

46.8757

-114.0977 Pumphouse

Active

Right

N/A

Shading indicates
approximation based on
Google Earth

GRANT CREEK
Sub-Reach
Code

Date

Observers

Primary Land Use

Plant Community

Rosgen Type

BF Depth (ft)

BF Width (ft)

W/D Ratio

Channel Substrate

10A
10B
10C

7/19/21
7/19/21
6/22/21

SL, BGA, RB
SL, BGA, RB
SL WM MH BGA

Forest
Forest
Forest

BB2
BB2
BB2

B
B
B

0.9
0.55
0.85

23
18.8
28.5

25.6
34.2
33.5

9A

6/22/21

SL WM MH BGA

Forest with some Ag

BB2

B and D

1

25

25.0

9B
8A
8B
7A
7B
7C
7D
6A
Interstate 90
6B
6C
6D
5A
5B
5C
Broadway

6/29/21
7/20/21
6/29/21
6/9/21
6/22/21
6/23/21
7/6/21
7/6/21

SL, SO, BGA, WF
SL, BGA
SL, SO, BGA, WF
SL WM
WM, SL, PJ, VW, DS, WF, RC, ST
WM afternoon trainees
SL, BGA
SL, BGA

Forest
Forest
Forest
Forest
Forest
Forest
Forest
Forest

BB2
BB2
BB2
BB2
BB2
BB2
BB2
BB2

B
B
B
B
B
B
B
B

0.975
0.8
0.825
1.675
1.075
1.025
0.725
1.05

21.5
25.2
22.2
20
26
20
22.4
14.2

22.1
31.5
26.9
11.9
24.2
19.5
30.9
13.5

Cobble
Cobble
Cobble with some gravel
Cobble dominant, but many
smaller sizes (sand) present.
Cobble
Cobble
Cobble, some boulder
Cobble
Cobble
Cobble
Cobble with some boulders
Cobble

7/20/21
7/20/21
6/9/21
7/20/21
7/20/21
8/4/21

SL, BGA
SL, BGA
SL WM
SL, BGA
SL, BGA
SL

Forest/Commercial
Industrial/Commercial
Industrial/Commercial
Industrial/Commercial
Industrial/Commercial
Industrial/Commercial

BB2
BB2
BB4
BB4
BB4
BB4

B
B
B
D
D
D/G

0.625
1.025
1.275
0.375
0.55
N/A

20
17.6
24.5
41
23.5
N/A

32.0
17.2
19.2
109.3
42.7
N/A

Cobble
Cobble
Cobble
Cobble
Cobble
N/A

4A

8/4/21

SL

Agriculture

BB4 into SR2

G

N/A

N/A

N/A

3A
3B
3C
2A

7/5/21
7/5/21
7/5/21
7/6/21

SL, RC, BGA
SL, RC, BGA
SL, RC, BGA
SL, BGA

Agriculture
Agriculture
Agriculture
Forest

GR4
GR4
GR4
BB2 into GR4 hawthorn

G
G
G
G

0.725
1.225
2.15
2.525

15.8
15.7
23.2
17.6

21.8
12.8
10.8
7.0

Sand with some silt
Silt
Silt
Silt with some sand

8/9/21

SL

Agriculture

SR2

G

N/A

N/A

N/A

Silt with some sand

7/22/21
7/22/21
7/22/21

SL
SL, EC
SL

Suburban/Residential
Suburban/Residential
Suburban/Residential

SR4
SR2
SR2

G
G
G

1.2
1.25
1.45

19.4
12.6
12.2

16.2
10.1
8.4

Sand/silt
Sand/silt
Gravel

8/4/21
7/13/21
7/13/21
7/13/21

SL
WCM, RC
WCM, RC
WCM, RC

Suburban/Forested
Agriculture
Agriculture
Agriculture

BB2
BB2
SR2
BB2

E
G
G
D

N/A
0.8
0.8
0.75

N/A
8.5
12.5
17.5

N/A
10.6
15.6
23.3

1E

7/21/21

SL, WCM

Agriculture/Pasture

GRD

C/G

0.6

16.6

27.7

0A
0B
0C
0D
0E
0F

6/30/21
6/30/21
6/30/21
7/16/21
8/4/21
7/16/21

SL, LGM
SL, LGM
SL, LGM
SL, GL, NR, ML, LK
SL
SL, GL, NR, ML, LK

Agriculture
Agriculture
Agriculture
Agriculture
Agriculture
Forest

GR4
GR4
GRD
GRD
SR4
SR4

Listed as F, but possibly G.
Listed as F, but possibly G.
Listed as F, but possibly G.
F
F
F

0.875
1.55
0.925
1.55
N/A
1.9

17.2
15.4
18
26.9
N/A
33.1

19.7
9.9
19.5
17.4
N/A
17.4

N/A
Cobble, gravel
Gravel with sand
Gravel
Gravel with some cobble and
mud
Sand dominant
sand with rocky patches
Cobble
Sand
Sand/Silt
Sand

2B
2C
2D
2E
Mullan Road
1A
1B
1C
1D

GRANT CREEK
Sub-Reach
Code

Q1

Q2

Q3

Q4

Q5

Q6

Q7

Q8

Q9

Q10

NRCS Score

NRCS Rating

Q1

Q2

Q3

Q4

Q5

Rating

Fish Habitat Rating

10A
10B
10C

8
8
8

7
8
8

6
6
6

6
6
6

6
6
6

2
2
2

3
2
2

8
7
8

4
4
4

8
8
8

97%
95%
97%

Sustainable
Sustainable
Sustainable

3
3
3

4
4
3

2
2
2

4
3
4

3
3
3

100%
94%
94%

Good
Good
Good

9A

8

7

5

6

4

2

1

8

4

8

88%

Sustainable

3

4

2

4

2

94%

Good

9B
8A
8B
7A
7B
7C
7D
6A
Interstate 90
6B
6C
6D
5A
5B
5C
Broadway

8
8
6
8
8
8
8
8

7
6
5
8
8
8
6
8

6
6
6
6
6
6
6
6

6
4
6
4
6
6
6
4

6
4
3
6
6
6
6
6

2
2
1
2
2
2
2
1

2
2
1
2
1
2
2
3

8
7
7
8
8
8
8
6

4
4
3
4
4
4
4
4

8
8
8
8
7
8
8
8

95%
85%
77%
93%
93%
97%
93%
90%

Sustainable
Sustainable
At Risk
Sustainable
Sustainable
Sustainable
Sustainable
Sustainable

3
3
3
3
3
3
3
3

4
4
4
3
3
3
3
2

2
2
1
2
2
2
2
2

4
3
4
4
4
4
3
4

1
2
2
3
2
2
3
3

88%
88%
88%
94%
88%
88%
88%
88%

Good
Good
Good
Good
Good
Good
Good
Good

8
5
6
6
6
6

5
3
5
5
2
3

4
3
2
4
4
4

2
4
2
0
0
2

4
4
2
4
0
4

1
2
0
2
0
N/A

2
2
0
2
2
2

5
5
8
5
3
4

4
4
4
4
4
N/A

6
2
2
6
2
4

68%
57%
52%
63%
38%
55%

At Risk
At Risk
At Risk
At Risk
Not Sustainable
Estimated At Risk

3
3
2
3
3
3

1
1
2
2
1
1

2
1
1
1
1
1

4
4
3
2
0
0

2
2
2
2
1
N/A

75%
69%
63%
63%
38%
38%

Fair
Fair
Fair
Fair
Poor
Poor

4A

2

2

2

2

1

N/A

0

2

N/A

0

21%

N/A

1

0

0

N/A

10%

Poor

3A
3B
3C
2A

2
2
3
4

3
1
3
3

2
1
4
4

0
4
1
4

0
0
0
2

0
2
1
1

0
0
0
0

0
3
0
4

4
2
4
4

0
0
0
2

18%
25%
27%
47%

0
0
0
0

0
2
2
3

0
0
0
1

0
1
2
2

1
1
1
2

6%
25%
31%
50%

Poor
Poor
Poor
Fair

3

3

2

2

0

N/A

N/A

1

N/A

2

26%

N/A

1

1

1

N/A

30%

Poor

3
5
4

3
3
2

2
2
3

2
2
3

2
4
4

0
1
1

1
1
2

2
4
4

4
4
4

3
1
4

37%
45%
52%

Estimated: Not
Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Estimated: Not
Sustainable
Not Sustainable
Not Sustainable
At Risk

0
0
2

1
1
1

1
1
1

0
0
0

2
3
2

25%
31%
38%

Poor
Poor
Poor

5
2
2
6

6
0
3
3

4
4
2
4

4
6
2
4

6
2
2
2

N/A
2
0
1

N/A
0
0
1

6
6
2
4

N/A
4
4
4

4
0
0
6

70%
43%
28%
58%

Estimated: At Risk
Not Sustainable
Not Sustainable
At Risk

N/A
2
2
3

1
1
1
2

2
0
0
0

0
0
0
0

N/A
2
1
2

30%
31%
25%
44%

Poor
Poor
Poor
Poor

1E

2

1

4

2

0

2

0

1

2

2

27%

Not Sustainable

2

3

0

3

1

56%

Fair

0A
0B
0C
0D
0E
0F

5
5
6
5
8
8

3
3
2
1
6
6

2
4
2
2
4
4

0
0
2
0
2
6

0
0
0
0
0
2

2
2
1
2
N/A
2

0
0
0
0
N/A
2

0
0
0
0
4
4

4
4
4
4
N/A
4

2
2
4
3
6
6

30%
33%
35%
28%
62%
73%

Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Estimated: At Risk
At Risk

0
0
2
0
3
3

2
3
3
2
3
3

0
0
0
0
1
1

4
4
4
4
N/A
4

0
0
1
1
N/A
3

38%
44%
63%
44%
78%
88%

Poor
Poor
Fair
Poor
Fair
Good

2B
2C
2D
2E
Mullan Road
1A
1B
1C
1D
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Sub-Reach
Code
10A
10B
10C
9A
9B
8A
8B
7A
7B
7C
7D
6A
Interstate 90
6B
6C
6D
5A
5B
5C
Broadway
4A
3A
3B
3C
2A
2B
2C
2D
2E
Mullan Road
1A
1B
1C
1D
1E
0A
0B
0C
0D
0E
0F

Fish
Habitat
Rating

Restoration
Priority Level

NRCS Score

NRCS Rating

Fish Habitat
Score

97%
95%
97%
88%
95%
85%
77%
93%
93%
97%
93%
90%

Sustainable
Sustainable
Sustainable
Sustainable
Sustainable
Sustainable
At Risk
Sustainable
Sustainable
Sustainable
Sustainable
Sustainable

100%
94%
94%
94%
88%
88%
88%
94%
88%
88%
88%
88%

Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good
Good

Low
Low
Low
Low
Low
Low
Low to Medium
Low
Low
Low
Low
Low

68%
57%
52%
63%
38%
55%

At Risk
At Risk
At Risk
At Risk
Not Sustainable
Estimated At Risk

75%
69%
63%
63%
38%
38%

Fair
Fair
Fair
Fair
Poor
Poor

Medium
High
Medium
Medium
High
Medium

21%
18%
25%
27%
47%
26%
37%
45%
52%

Estimated: Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Estimated: Not Sustainable
Not Sustainable
Not Sustainable
At Risk

10%
6%
25%
31%
50%
30%
25%
31%
38%

Poor
Poor
Poor
Poor
Fair
Poor
Poor
Poor
Poor

High
High
High
High
Medium
Medium
Medium
Medium
Medium

70%
43%
28%
58%
27%
30%
33%
35%
28%
62%
73%

Estimated: At Risk
Not Sustainable
Not Sustainable
At Risk
Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Not Sustainable
Estimated: At Risk
At Risk

30%
31%
25%
44%
56%
38%
44%
63%
44%
78%
88%

Poor
Poor
Poor
Poor
Fair
Poor
Poor
Fair
Poor
Fair
Good

Medium
High
High
High
High
High
High
High
High
Medium
Low
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